Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


'»OP«|iTY    or 


mmes. 


liJ«C  1 1  Kl  T  I 


iVtHiTAi 


\ 


*» 


*  •  . 


■> 


V. 


»tr» 


INDEX  TO  VOL.  LV. 


*4 


THE 


MECHANICS    MAGAZINE, 


MUSEUM, 


A2CD 


GAZETTE, 


JULY  5tii  —  DECEMBER  27th,  1851! 


EDITED  BY  J.  C.  ROBERTSON. 


VOL.   U£.--     ... 

**  The  triumph  of  the  Indastrltl  arte  will  a^anee  the  cause  of  civilisatioD  more  rapidly  than 
ita  wanneet  adroeatee  could  have  hopeti  anA  contribute  to  the  permanent  ttrengfih  and 
proeperity  of  the  country  fkr  more  than  t|e  mejft  splendid  victories  of  succestfal  trar.** 

BABlAaS. 


ROBERTSON  AND  CO., 

MECHANICS'  MAGAZINE  OFFICE, 

(No.  166,  FLEET-STREET.) 

AGENTS:— EDINBURGH,  J.SUTHERLAND; 

GLASGOW,   W.  R.  M*PHUN  AND  DAVID  ROBERTSON; 

DUBLIN,  MACHIN  AND  CO.,  8,  D'OLIER  STREET; 

PARIS,  A.  &  W.  GALIGNANI,  RUE  VIVIENNE; 

HAMBURGH,  W.  CAMPBELL. 

1851, 


TmnpoitMM 
Iftmy 


I 

1^ 


ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND. 


Name* 


Adeock 


Albright  . 
Alezaoder 
AUan    ... 


{ 


AUIott 


{ 


Appl^gartb  .... 
Amund   •  • .  •  < 


Attoii 


( 


BaQdon    .... 

Bdlej       and 
Bailey  •  • .  • 
Bila 

Baralaj  • 

Birkar / 

Barlow 

Barlow 

Beadon / 

Beattle 

Barnard  

Baamnar.  •  •  •  ^ 

Beairick 

Batjaniann  •  • . . 
Biddell  ft  Green 

BUtaU 

Blair   

Blandell 

Boggett    and  i 
Palmar,  t  •  •  j 

Booth 


Borden. 


{ 


Boaiftald.... 
Bower 

Bramwell.  •  •  •  { 

BraaU | 

Britt* 

Brooman  •••••• 


Pipei,  chimoey  poti,  &c.., 

Phoiphonia 

Preparing  cheese 

Electric  telegraphs 

Cleaning,    dyeing,    and  1 

drying-machinea .  •  • .  / 
Printing  machinery. . . . 
Distilling  organic   tnb 

stances 

Buttons,  &c 


or 


} 


Writing,    printing, 

marking 

Preparing,  combing,  and  1 

spinning  wool j 

Ornamenting  buildings,  &o 
Patty  and  oily  matters.  •  • . 
Chipping    and    sharing  \ 

dye  wood J 

Rotary  enginea 

Saws 

Roofing     honsea      and  1 

stmotnrea. j 

Railways,  locomotires,  &c. 

Leather    

Producing   '  ornamental  1 

surfaces j 

Bricks  and  tiles 

Bedsteads 

Moulding  and  casting .... 
Sustaining  carriages    .... 

Beds  and  couches   

Sweeping  roada 

Heat  and  light 

Generating  and  applying ' 

heat *• 

XVeating    animal     and 

Tcgetable  substances. 

Manure 

Preparing  flax,  line  andl 

grasses j 

Steam-engine  ral?  ea  and 

paddle  wheels 

Dyeing   and    preparing 

dye  woods  

Oil  lamps  and  lubricators.. 
Presses  and  pressing  •  •  • . 


23  Oct 

17  July 
8  Deo. 


24  Deo. 

10  Dec. 

3  July 

7  July 

20  Nor. 
17  July 


3  July 
31  July 


22  Oct. 

13  Not. 

19  Not. 
6  Not. 

29  Oct. 
5  Aug. 
11  Sept. 
H  Aug. 

22  Oct. 


11  Sept. 

19  Dec. 

•  •  •  • 

20  Not. 


9  Oct. 
25  Sept. 


Scotland. 


2  July 
31  July 


• .  •  • 


■ « •  • 


20  Oct 

•  •  •  * 

6  Oct. 


.... 

•  •  .  a 


16  Oct 


14  Not. 

15  Oct. 


20  Aug. 
12  Not. 

21  July 

•  •  •  ■ 

•  •  •*• 


Ireland. 


23  July 


11  Aug. 


2  Aug. 

a  •  .  • 

.... 

.  «  .  . 

...  a 
.... 
a  a  a  . 
a  •  a  • 
a  a  •  a 
a  a   .  • 

•  •   a  a 


a  •   •  • 

..  •  • 

8  Sept 

•  a  •  • 

.  a  •  • 

a  a  .  • 

a  a   •  a 


Page. 


340 

60 
480 
100,180 

179 

520 

480 

20 

40 

420 

60,400 
180 

360 

20 
99 

180 

340 
399 

420 

380 
400 
359 
119 
220 
140 

340,439 

360 

220 
620 
180,280 

420,439 

100 

300 
259 


Qno9!i  rp 
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ALPHABETICAL   LIST   OF    NEW    PATENTS. 


Name. 


Broomta 

Brooman  . .  •  •  < 

Brooman  . . . .  -j 


Brooman 
Brooman 
Broirn... 
Brown . . 
Bann  . . 
Bareli  .. 
BaraUU  . 


Calfert 

Chaluren ....-! 

Chance 

Clayton    ...... 

Colt 


} 


Cowper    ....-! 
Cowper    ....-! 

Cowper    . . . .  < 

Cowper    ...... 

Crickmer   and) 
Crickmer . .  j 

Crook 

Carzon 


Caasont 


.  • . .  \ 


Screws 

Fibroui     anti   membra- \ 

neous  materials    . .  • .  j 
Applying      eh  ctro-che 

mical  action 

Sagar  

Sounding  instruments. . . . 
Agricultnral  implements. . 
Metallic  casks  and  Teasels. 

KamptuUcon    

Printing  fabrics   

Bricks 

Iron  and  coke 

Preparing  and  weaTing) 

cotton / 

Glass    

Pipes,  tubes,  tiles,  &c. . . . 

Firearms 

Preparing     cotton     for) 

dyeing,  &c / 

Locomotives,  boilers  and  > 

cirriage? 3 

Piling,    fagotting     and) 

forging  iron / 

Separating  coal   

Packing     stuffiog-boxes  \ 

and  pistons j 

Hats,  caps  and  bonnets... 

Carpets  and  rugs. 

Woven  fabrics  for  book 


binding, 


10  Oct. 

8  Dec. 

8  Dec. 

19  Dec. 

25  Sept. 

.... 

7  Aug. 
19  Dec. 

1  Dec. 

30  Oct. 

22  Not. 

28  July 
19  Dec. 
22  Not. 

3  July 

31  Jnly 


8  Dec. 
3  July 

11  Sept. 

9  Oct, 

2  Oct. 


Dalton    •  EUilways 

Deeley       and)    g,       ^  

Deeley  . . . .  j 

Delemer  i  !^PP^y»nK     colours      tol 

ueiemer  ....  ^     ^^^^.^^  ^^^  ^^^^        j 

Uniting  metals 

Treating  copper  minerals .. 

Textile  fabrics 


Derode 

DeSola 

Dickinson  and  ) 
Willan  . . . .  / 

Dircka 

Dismore 


Gas,  and  gas  burning  . . . . 

Locks 

Dorey Illuminating  clock  dials.. . 

Dover Treating  Sewage 

Railway  construction  .  • . . 

Constructing    and  pro- 
pelling ships 

Churns.. 


DouU 
Drake 


{ 


Drummond .... 

Duncan 

Dundonald  .... 


Easum . , 
ElUott.., 
EUwood 
Erard... 


} 


Steam  engines. .........  I 

Sewers,  drains,  pipes,  &c..i 


Rope 

CoTered  buttons 

Hats 

Pianofortes  . . . . 


6  Aug. 


14  Aug. 
22  Dec. 

17  July 


6  Nov. 

4  Not. 

16  Oct. 

6  Not. 

4  Sept. 

29  July 

4  Sept. 
22  July 

3  July 
19  Dec. 
27  Not. 
15  Nov. 


8  Sept. 


24  Sept. 


.... 
. . « « 
. .  •  t 


.... 

...» 
.... 


6  Aug. 


•  • .  • 


:  10  Oct 


Ireland. 

Page. 

•  •  •  • 

280 

a  «  •  . 

319 

...  a 

479 

•  •  •  • 

480 

•  •  .  • 

620 

•  •  .  • 

260 

.... 

860 

•  •  .  • 

120 

•  .  .  • 

520 

.  a  a  • 

460 

.... 

359 

.  .  •  • 

440 

16  Oct. 
'  31  Oct. 


. .  •  • 

.... 


1  Sept. 
.  •  • . 
.... 

•  .  a  a 
a  .    .  * 


6  Aug. 


IJuly 

t  m    »  » 

...  a 
«  «  •  . 


a  a  .  . 

.  9  .  . 
.  .  a  • 


.... 
.  *   •  a 

.  .  a  a 


5  Not. 


.... 

.  .  a  a 
.... 


99 
519 
440 

20 

99 

180 

481 

20 

220 
300,360 

279 

400 
I  120,439 

\     439 


1 


20 


Oct.   ] 


...  a 
a  .   .  • 

.... 
a  .  .  a 
...  a 
•  .   «  I 


140 
520 

60 

280 
380 
380 
320 
380 

200 

99,180 

439 

200 
80 

20,100 
520 
440 
420 


ALPHABETICAL    LIST    OF    NEW    PATENTS. 


Ktme. 


Ewlng. 
SxiU 


{ 


Horticultural  construction 
Agricultural  implement?^ 
tteam     engines    and 
boilers  •  • 


Faulkner. 
Fawcett 


Field 


{ 


FirmiD . .  .* 

Fletcher 

Fon  talnemoreau. 

Fontainemorean . 

Fontainemorean- 

Frearaon  ,,•> A 
FromiDgs • 


Galloway 
Gardiner. 
Garforth. 
Gedge  .. 

Geithner. 

Gibson .  • 

Gilbec  . . 


{ 


{ 


Glynn        and  J 
Appel  ....  I 

Grayson 

Green 

G  rem  wood   &  1 

Warburton  . 
Greg  and  Bow- 

las    

Griffiths  .... 


Grindrod  ....•< 


H«llewell 
Hallum  . 
Hamer  . 
Hamer.. 


1 


Motive  power. 

Carpets 

Candles,    mortars    and 
night  lights. ........ 

Oia'ate  of  potass 

Motiye  power 

Gas  lighting 

{PreserTing        animal  1 
substances   j 

r  Kneatling  and  baking 

\     bread 

Casting,    shaping    and  . 

pressing  metals  ....  J 

Forge  hammers 

Steam  engines 

Metal  pipes,  shafts,  &c... 

LocomotiTe  engines. .  •  • . . 

Manures 

Castors  and  legs  of  fur- 1 
niture J 

PolTerising  land. .   

Patty     and    oleaginous  1 
matters j 

Treating  paper,  to  pre 
▼ent  the  taking  of  im 
pressions 

Odometers  ,. 

Brass  tubes 

Drawing   and    combing  1 
wool J 

Weavers'  heald^  or  bar*  1 
ness J 

Steam  engines  and  pro- 
pelling  

Communicating  motion ; 
and  rudders 


} 


Hamilton.. ..  -j 

Hardy 

Hurris 

Harrison 

Hawkins 

Helbronner  •  •  < 

Henderson..... 

Hick 

Him 


9    « 

} 


Drying  malt 

Preparing  and  spinning 

Looms 

Wearing  textile  fabrics 
Sawing,      boring      and 

shaping  wood 

Scythes 

Barometers,. 

Steam  engines 

Brashfs  

Obtaining  instantaneous  \ 

light / 

Generating  gas 

Steam  generators 

Woollen  cloth 


15  Not. 
1  Dec. 

21  Aug. 

.... 

22  July 


.... 


28  Ang. 
4  Sept. 

8  Dec. 

8  Dec. 
16  Oct. 

.  a    •  • 

8  Dec. 
25  Sept. 
16  Dec. 

22  Not. 

16  Oct. 

22  Not. 

14  Aug. 

1  Dec. 
25  Sept. 

3  Not. 
7  Aug. 


14  Ang. 

4  Sept. 
22  Oct. 
3  July 

15  Nor. 


8  Dec. 


19  Dec. 

23  Oct. 

17  JuIt 
19  Dec. 


Scotland. 


Ireland. 


21  Oct. 


25  Aug. 
29  Aug 


30  Sept. 


. .  •  • 
.... 


7  Not. 


4  Not. 
21  Oct. 


5  Nov, 

.... 


16  July 
.... 
22  Oct. 


.... 
•  •  • . 


22  May 

6  Oct. 
10  June 


Page. 

419 
460 


160 

400 

80 

280 
280 
179 

200 

479 

480 
320 

360 
480 
26U 
500 

4'iO 

320,439 

440 

.140 

460 
259 

380 
120,439 
400 
140 

200.439 
340 
20 
420 

20 

439 

20 

479 

100 

520 

340,400 
60 
519 


VI 


ALPHAB1£TICAL    LIST   OF    NEW    PATENTS. 


Hodge . . 
Holt. . . . 
Howard  . 
Howland. 

Imrajr  •• 
Jeffree... 

Johnson 


•  a    •  •    ^ 


Johnson  .... 

Johnson  • .  • . 

Jordan ......  •• 

Jowett      and 
Kirkham . . 
Jnlian 

Kaemmerer .... 

Kemp 

Kennedy 

Kenrick    

Kosmann 

Lackereteen. , . . 
Lackersteen. .  . . 

Lake 

Lamport 

Lanoa. .  ...... 

La jcock  ...... 

Leake 

Lemoign 

Light  foot 

Lightfoot  andl 
Higgin....  J 

LUlie   I 

LWesey    

Lloyd  

LoDgmaid    .... 
Lord  and  Wil.  \ 

son   J 

Lott 

Lund    

Lyall    

Macintosh   ..  i 

McConnell  ..  i 

McDowell 

McNab    ....<! 

Main 

Mansell   

Marsden 

Maryoa  •  •  •  •  s 


Olass,  china,  porcelain,  &e. 

Textile  fabrics 

Ploughs 

Supply  of  water  to  boilers. 

Bricks 

Facilitating  combustion.. . 

Steam  engines  and  gene- 1 

rators j 

Weighing  goods 


EuTclopes 

Cutting,     planing    and  1 
dressing  slate J 

Hydraulic  telegraphs 

Madder 

Sowing  seed    

Obtaining  power 

Measuring  flow  of  liquids. 

Wrought>iron  tubes 

Brooches  and  fastenings. . 

Motive  power  .......... 

Cutting  and  splitting  wood 
Propelling  on  canals.... . . 

Reefins:  Bi^iis 

Aerated  liquors 

Tanning 

Salt 

Rotary  engines 

Paper 

Preparing         colouring  1 

matters    J 

Forming    and    covering  \ 

roads J 

Woven  and  textile  fabrics. 

Steam  engines 

Ores  and  minerals  .... 
Opening    and    cleaning 

tow,  etc.  .• 

Harness  and  fastenings 

Propelling 

Public  carriages 


} 


} 


Steam  engines,  rigging! 
and  propelling  vessels  j 

Locomotives  and    rail- 
way axles • 

Cutting  wood 

Stretching  and    drying  1 
fabrics  •...••. J 

Steam  engines  and  furnace* 

Ornamenting  paper. ..... 

Heckling  and  combing  flax 

Motive  power  and  signal*  \ 
iiing    • n 


2  Oct. 

. .  •  • 

3  July 
19  Dee. 

4  Sept. 
21  Aug. 


28  Aug. 

.... 
28  Aug. 

4  Sept. 
4  Sept. 

25  Sept. 

3  July 
.... 

4  Sept. 
4  Nov. 

9  Oct. 
19  Dec. 

8  Dec. 
19  Dec. 

3  Nov. 

1  Dec. 
18  Sept. 
31  Jaly 
16  Oct. 


9  Oct. 

18  Sept 
28  July 

.... 

17  July 
15  Nov. 


.... 
.... 


4  Dec 

28  Aug. 

.... 

17  July 

11  Sept. 
31  July 
22  Nov. 

10  Oct. 


lOct. 
23  July 


25  Aug. 


29 


Sept. 


10  Oct. 
26  June 


7  Nov. 
27  Aug. 

12'Nov. 
14  Nov. 


22  Sept 


8  Aug. 


Ireland. 

Page. 

•  •  •• 
24  Sept. 

•  •  •  • 
. .  •  • 

279 

4.S9 

20 

520 

800 

160 

'  10  June 

20 

9  Sept./ 

179,360 
280 
179 

179 

• 

200 

200,280 

260 

20 
360 
200 
380 

300 
520 
480 
520 
380 
460 
240 
99 
320,360 

100 

300 

240 

99 

439 

60,280 

419 
439 
439 

460 

179 

1 

359 

1 

60 

i  2 'July 

220 

99,180 

80,440 

•  •  .  . 
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ALPHABETICAL   LIST   OF    NEW    PATENTS. 


VU 


Name. 


Muirmta 

Masters   ••..., 

MaUwrs     and  i 

Kaselowskj  j 

Melville 

MflligaD 

BlilU I 

Miniees 

Momay   •  • . .  . . 

Monlton  ....•< 

Mowbrajr 

Mants 

NeweU........ 

Newton 

Newton 

Newton 

Nickels,    Belli 
and  Bsgley.J 

Normandy 
and  Fell 


Norton. 

Oatei .. 
Onions. 

Onions. 


... 


{ 


Onions.. .. 

Oiland      and  1 

Ozland...s*  J 

Palmer. 

Pape  

Parkes 

ParncU 

Parsons 

Payne. ........ 

Perley 

Perry 

Phillips  .. . 

Piddittg  ... 

Pitcher 

Plant    

Piatt  and  Bnrch. 
Piatt  and  Schiele 
Poole 


{ 


Subject. 


Poole 

Pyke 

Raoubottom 

Rand   

Reitea 


{ 
{ 


Motive  power 

Aerated  liquids 

Washing,  steaming  andl 

drying  fabrics J 

Carpets   • • . 

Steam  boilers 

Steam  boilers  and  pro-  1 

polling  machinery   . .  J 

Sugar 

Crushing  sugar  canes .... 
Gntta  pereha  and  caont- 1 

chouo / 

Weaving  machinery 

Melting  furnaces 

Locks 

Railways 

Dyeing  textile  fabrics. .  • . 

Separating  substances.  • . . 

Knitted,    looped      and  1 
elastic  fabrics J 

Obtaining  fresh  water  1 
and  concentrating  > 
sulphuric  acid J 

Plain  and  figured  fabrics. . 

Bricki,  tiles,  quarries,  etc. 

Spinning  machinery 

Nuts,  bolts,  steps,  bear- 1 

ingt,  &c n j 

Steel 

Sugar  

Delineating  objects.  •  • . . . 

Ploughs 

Copper  and  alloys 

Locks , 

Cranes  and  railways    .... 

Drying,  heating  &  cooling 

Capstans 

Looped  fabrics 

Preventing  injurious  ef- 1 
fects  of  Bmoking  . . . .  j 

Building  materials 

Regulating  engines 

Textile  fabrics 

Looms 

Preparing  fibrous  materials 

Railway-axle  boxes. . . . 

Ventilating  railway  car- 
riages  

Leather,  and  boots  and ' 
shoes J 

Measuring  flow  of  fluids. . 

Grinding  wheat 

Locks  or  fasteningB  


England. 


11  Dec. 


19  Dec. 

22  Nov. 

7  July 
5  Aug. 

14  Aug. 

•  • .  • 


•  •  •  • 
10  Dec 
24  Dee, 

24  Dec. 


7  Aug. 
16  Dec. 

9  Oct. 

.... 

16  Oct. 


23  Aug. 
23  Oct. 
18  Sept. 

6  Nov. 
.... 

3  July 
31  July 

16  Oct. 

18  Sept. 

8  Dec. 

2  Oct. 
14  Aug. 

3  July 

22  Oct. 

23  Oct. 

19  Dec. 


22  Oet. 

19  Deo. 

8  Dec* 


Scotland. 


•  •  • . 

.... 

•  •  •  • 


8  Aug. 


21  Oet. 

2  July 

24  Sept 
4  Nov. 

.... 
•  •  •  • 


13  Aug. 


11  Aug. 

20  Oct. 

15  Oct. 

6  Aug. 


■  • .  • 
.... 


21  July 


.... 

.... 

•  a  •  • 
.... 


24  Sept. 

.... 
21  July 


.... 
.... 


17  Nov. 


.... 
.... 

. . .  • 


Ireland. 

9  Aug. 

.  • .  • 

5  Sept. 
10  July 


3  Not. 


18 


Nov. 


.  * 


a  . 


.  . 
a  a 
a  . 


Page. 


180 

480 

280 

80 
520 

440 

40,180 
119 

140 

400 
100 

360 
439 
480 
520 

520 


120,180 

500 

300 
180 

320,400 

.360 

180,489 

179 
340 
240 
380 
100,439 
20 
100 
320 

240 

480 
279,360 

140 

20,100 
340 
340 

519 

439 

340 
520 
480 


Vlll 


ALl'lIABBTlCAL    LIST   OF    NEW    PATBNTS. 


Name. 


Richardson  .. .. 

Ritchie 

Robrrton    

Roberts 

Roberts 

RobiDSon.Maj  1 

and  Doyerej 

Rosenborg ... .. 


SaKject. 


Scott 


{ 


Scott    .... 

Searell 

Shears 

Shepanl  

Sheppard 

Siociair 

Sisco 4 

Skinner    ....  J 
Smith 

Smith 

Smith, Dickin- 
son &  Peake 
Sommelet     . . , 
Sonter       and 
Worton    . . 


Sparks 

Statham 
StHtham  < 
Stenson.  . 
Stevens    , 

Stirling    , 

Stirling    , 
Stocker    , 

Swindells 


T  achat, 
Tate     . 


■  ••  * 


Taylor .... 

Thomas   ...... 

Thomson   and  \ 

Foord  ....  J 
Thompson  audi 

Altree  . . . .  j 
Thornton  and  1 

Thornton  ..  j 
Twells 


Varillat 


{ 


Life-boats 

Ornamenting  glass  ...... 

Printing  dyes 

Quarrying 

Measuring  flow  of  flaiUs. . 

Railways 

Casks  and  barrels 

Punching,  rireting,  "I 
bending  and  shearing  > 
metals J 

Omnibuses  and  carriages.. 

Sawing  machinery 

Sugar  

Motive  power , , , 

Grinding  apparatus 

Locks  

Chains  and  combining  1 
metals . .  j 

Producing  ornamental  ^ 
surfaces    

Locomotive  engines  and 
carriages 

Height  of  water  in  steam 
boilrrs 

Chenille  and  piled  fabrics . 

Scissors   

Papier  macb^,  buttons,  etc. 

Substitutes  for  laced  ^ 
stockings     / 

Pianofortes 

Lace  and  other  fabrics    . . 

Iron  and  steam  apparatus. 

Propelling  on  water 

Metallic  sheets  and  coat- 1 
ing  metali    . , j 

Alloys 

Stoppering  bottles 

Obtaining  products  from  1 
ores j 

Prepsring  wood 

Dwelling  -  houses     and  1 

buildings j 

Measuring  water 

Economizing  fuel 

Bending  and   annealing  \ 

glass J 

Heating  ovens 


Meshed  and  looped  fabrics 
Looped  fabrics 

Colouring,  tanning,  and  \ 
saccharine  matters. . .  J 


England. 

.... 

2  Oct. 

21  Aug. 
25  Sept. 
17  Oct. 

6  Nov. 

5  July 

30  Oct. 

15  Nov. 

23  Oct. 

.... 
28  Aug. 
13  Nov. 

13  Nov. 

15  Nov. 

UAuy. 

22  Dec. 

13  Nov. 

10  Oct. 

17  Dec. 

23  Oct, 

20  Nov. 

22  N>v. 

27  Dec. 

27  Nov. 

.... 
22  Dec. 

25  Nov. 
.... 

15  Nov. 

.... 
9  Oct. 

6  Nov. 

25  Sept. 

5  Dec. 

19  Dec. 

15  Dec. 

11  Sept. 

Scotland. 


14  Nov. 

.... 
•  • . . 
.... 
.... 


5  Nov. 


25  July 


.... 

• . . . 


4  Nov. 


31 


25 


21 


• . . 

.  •  • 

... 
... 
... 
.  •  • 

July 


Jane 


Nov. 


.   •  a 


t  .  . 


20  Oct. 


Irelnnd. 


a  . 


Page. 


439 
279 
160 
259 
340 

380 

40 

359,439 

419 
340 
179 
179 
400 
399 

420 

140 

439 

520 

399 
320 
500 

340 

420 

I  440 

520 

440 

,  530 

460 
440 

100 

420 

439 

300 
380 

'  259 

460 
I 
520 

500 
I  220,400 


ALPitABBTlCAL    LlSt    OF    NBW    PATENTS. 


IX 


Name. 


Virley 

Vigurs 

ViTian 

WaUen 

Warren 

Watt / 

Webster 

Webster 

Weiss / 

Wetterstedt     .. 

Whitekw 

Whytock 

Wilkes     

WiUion 

V^lson,  Will 
SOB,  CbUdsl 
and  Jackson  J 

Wimsbnrst  ..  i 

Wood 

Workman    . , . . 
Worvald 


Bnbjeot* 


Stoppiog  railway  carri.iges 
Buffers,  grease  boxeSi  &c. 
Nickel  and  cobalt  ....... 

Knives  and  forks  

Railways  and  carriages  . . 
Decomposing  saline  snb- 1 

stances j 

Carriage  and  otber  springs 

Dyeing  gloTCS 

Surgical      initrnments,  1 

scissors,  &o J 

Preserving  substances. . . . 

Steam  engines 

Printing  and  weaving .... 
Kettles,  saucepans,  &c.... 
Rails  for  railways 

Presses,    matting,   can- 
dles* &e 


Eogland. 


22  July 
4  Nov. 
4  Nov. 

21  Aug. 
2  Oct. 

25  Sept. 


10  Dec. 

22  Nov. 

4  Sept. 

31  July 

27  Nov. 
19  Dee. 
13  Nov. 


Scotland. 


I 


29  Sept. 


. .  •  • 

.... 

.... 


^  I     3  Nov.     !  22  Oct. 


1  Aug. 
19  Nov. 


Steam  engines  and  pro- 

;     pelHog     ) 

Carpets,  rugs,  &c '     4  Dec. 

Bricks  and  tiles 31  July 

Spfnning  and  doubling  . . '  18  Sept. 


Ireland. 


«... 

.... 

.... 

.... 

•  a   •  • 


3  Nov. 


22 


'■{ 


.... 
.... 
.... 


29  Sept. 


30  Sept. 


.  a  •  • 
.... 

.... 


Page. 


80 
380 
380 

160 
279 

259,360 

439 
480 

440 

200 
99,180 
280 
440 
520 
400,439 

380,400 


439 

460 
99 
240,360 
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Ad4«  mlphurie,  Ttylor't  Mtent 
mode  of  mannftetitring,  256 

Adanu's  patent  improTementi  in 
rifles  and  flre-annst  177;  expe- 
riments with  bis  reTolving  pis- 
tol.  ai7 

— ■^—  (H.  W.),  patent  galvanic 
batteries,  and  methods  of  de- 
composing water,  and  of  binn- 
ing air.  456 

(W.  B.)>  patent  improve- 


ments in  railways,  roads,  build- 
lags,  bridges,  locomotive  en- 
gines and  carriages,  47G 

Aadison*s,  Capt.,  railway  signals, 
467 

Adomo's  patent  maps  and  globes, 
134 

Airated  liquors,  Cowpet's  patent 
improvements  in  apparatus  for 
holding  and  drawug  oiT,  76; 
Fevre's,  for  manufacturing,  196 

Aerostation,  Mr.Luntley's  pamph- 
let on,  292,  329 

Agricultural  implements:    Bur- 

gss's  patent  turnip-cutters,  99 ; 
mnelson*s,  99 ;  Stephens's 
Stent  threshing  machinery, 
9;  M'Cormich's  reaper,  148; 
Dray's  turn-wrist  plough.  211 ; 
Guthrie's  digging  machines, 
278;  NichoUs^  dibbling  ma- 
chines, 859 

Air,  Adams's  patent  method  of 
rendering,  luminiferous  and 
burning,  456 

Alarm,  bnrglanr,  Bidley  and  Ed- 
ser's  patent,  i6l 

Algebraic  equations.  Dr.  Ruther- 
rord's  Tract  on,  36 :  Notes  on 
the  Theory  of,  by  James  CocUe, 
Esq.,  If.  A.,  Barrlster-at  law, 
171,  385,  448,  505;  Homer's 
method  of  solving  numerical, 
461 ;  Halbert's.  Ml 

Alkali,  Longuiaid's  patent  im- 
provements in  manufacturing, 
416 


Allan's  patent  method  of  paving, 

74 
— — ,  (T.),   improvements    in 

electric  telegraphi,  81 
Allen's  patent  improvements  in 

the  manufacture  of  buttons,  135 
Alliott's  patent  improvements  in 

centrifugal    cleaning,    dyeing 

and  drying,  and  su^pur,  soap, 

metal,  and  colour  manulkctur- 

ing  machines,  136,  161 
America,  iron  buildings  in,  156 
<*  America,"  the  yacht,  193,  280, 

288,  310,  345,  367,  426,  420,  433 
American  flying  ship,  155 

patents,  recent,  219 

—  progress  in  practical  as- 
tronomy, 48 

steam  and  gas  fire^n- 


gine.  461 

Amies's  patent  improvements  in 
braiding  machines,  135 

Andrews's  patent  improvements 
in  8team-engines,boilers,pump8, 
safety-valves,  wheels,  and  axles, 
356 

Annealing  ovens,  Johnson's  pa- 
tent Improvements  In,  119 

Anstey's  patent  mode  of  consum- 
ing smoke  and  regulating 
draught  in  chimneys,  76 

Appold^s  patent  self-regulating 
inction  break,  318 

Archer's  patent  tobaccoH^uttlng 
machinery,  74 

Architecture,  naval :  British  Mu- 
seum W9.  on,  288 ;  neglect  of 
science  In  British,  293 ;  prac- 
tical experiments,  367,  426; 
Sir  Samuel  Bentham's  experi* 
ments,  410,  427,  468 

Arithmometer,  De  Colmar's  pa- 
tent, 156,  266 

Ashworth's  patent  method  of  pre- 
venting and  remoTing  inctus- 
tation  m  steam  boilers,  458 

Aittronoroy,  practical,  American 
proprreus  in,  48 


Atlantic  steamers,  Cunard  and. 

Collins'  Lines  of,  144 
Autumn  wheat,  D'Crcle's  patent 

method  of  Increasing  the  pro- 
duce of,  496 
Awards  of  prises  at  the  Great 

Exhibition,  382 
Axle   boxes,   railway,  Perkins's 

patent,  136 
Axles,  railway,  Perklns'spatent, 

136 ;  Andrews's,  356 ;  wragg's, 

376 

Bailey's  patent  improvements  in 
manufacturing  looped  fkbries, 
438 

Banister's  Improvements  in  ma- 
nufkcturing  metallic  tubes,  496 

Barker's  patent  machinery  for 
chipping  and  rasping  dyewood, 
318 

Barlow's  patent  improvements  in 
propelling,  74;  in  the  manu- 
facture of  railway  chairs,  76 

Barlow  and  Gore's  patent  im- 
provements in  gas  apparatus 
and  the  manutecture  of  gas, 
352 

Barometer,  Mr.  GoldswoHhy  Gur- 
ney's  differential,  175, 189;  with 
enlarged  scale,  385 

Barytes,  carbonate  and  oxides  of, 
Taylor's  patent  modes  of  manu- 
Ihcturing,  256 

Batteries,  galvanic,  Oreenough's 
patent  improvements  In,  294; 
Adams's,  456 

Beadou's  patent  Improvements  In 
looflngs  for  buildings,  159 

Bedsteaid's,  Pace's  patent  Improve- 
ments in,  79;  Newton's,  210; 
Woods  and  Wlnfleld's,  29T; 
Betjemann's  connecting  Joints 
for,  318 

Bell  telegraphs,  Howland's  patent, 
157 

Bentbam,  Brigadier-General  8!r 
Samuel:  his  arranetmenty  for 


I* 
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tho  extinction  of  (ire,  8,  IQO,  S85 ; 
lilntti  for  the  Improvement  of 
hoepitals.  287,  304;  British  Mu- 
Mum  MSS.  on  shipbuilding  and 
nautical  afihirs,    288;    sliding- 
Iseels,  280 ;  experiments  in  naval 
construction,  410,  427,  408 
Berthon's  patent  boats,  sounding 
instruments,   tide-gauges,  and 
current  indicators,  481 
Bessemer's  patent  improvements 
in  the  manu£scture  of  sugar, 
269 
Betjemann's  patent  Joints  for  bed- 
steads, 3:8 
Bielfleld's  patent  improvements 
in  the  manufacture  of  papier 
msch^,  195 
Birkett's  patent  mode  of  recover- 
ing soap  from,  vrash-water,  499 
Bishopp's  disc  engine,  337 
Black^B  patent  folding-machines, 

101 
Bleaching  flax  and  hemp.  Six's 

patent  Improvements  in,  272 
Blooming    iron.  Brown's  patent 

machine  for.  49 ;  Ellis's,  197 
Board  of  Health,  Report  on  the 
water  supply  and  drainage  of 
towns,  233, 240,  368,  388 
— ~  of  Ordnance  in  other  days, 

824 
Boats,  life,  Brown's  patent  im- 
provements in,  130:    Richard- 
son's,   177;    the   Northumber- 
'    land  model,    181;   Huggestions 
for  the  improvement  of,    4:i6, 
470;    Tate'A  patent,  438;  Ber- 
thon's, 481 
Boilers,  steam:  Williams's  patent 
furnaces  for,  1 ;  Mr.  Fairbaim 
on   the  construction    of   and 
causes  of  their  explosion,   12, 
28,    45;    Prideaux^s   improve- 
ments, 18 ;  Tatham'sand  Clieet- 
ham's,  38;    Dr.  Smith  on  the 
prevention  of  explosion,   213; 
Vf,  and  J.  Cialloway's  improve- 
meuts,    2S5;    Andrews's,    3.)0; 
Rose' a,    394;     Newton'8,    413; 
Slate's,  455;  Ashworth's  method 
or  preventing  and  removing  in- 
crustation, 458 
Bonnets,  Uinksand  Vero'»  patent 
Improvements  in  the  manufac- 
ture of,  193 
Booth's,  (J.  P.),    patent  feather 

fabric,  298 
(J.  R.).  patent  improve- 
ments in  generating  and  sup- 
plying heat,  255 
Boots  and  shoes,  Marsden's  patent 
ventiUting,  119,  170;  Webley's 
improvements  In  manufactur- 
ing, 378 ;  Fyke's,  397  :  Machin's, 
jl8 
Bower's  patent  methods  of  pre- 
paring  and   retting    flax    and 
hemn,  273 
Bowie  s,  Mr.  R.,  plan  of  freshen- 
ing sea-water,  253 
Boxes,  fireproof,  Hilncr's  patent, 

218 
Bradshaw's  patent  fastenings  for 

garments,  134 
Braiding  machines,  Amie's  patent 

improvements  in,  218 
Breaks,  railway,  Davies's  patent, 
134;    Norris^s.    139;    Jowett's, 
254 :  Lyall's,  356 
Brewster,  Sir  D.,  on  Mr.  Fair- 
bairn's  tubular  cranes,  148 


Briand  and  Fell's  patent  water- 
freshening  apparatus,  121 

Briek  and  tile  machinery,  Hart's 
patent,  258 ;  Nasmyth  and  Min- 
tun's,  377 ;  Tate's.  438 

Bricks  and  tiles,  Beadon's  patent, 
159;  Cowper's,  393;  Tate's, 
438 

Bridges:  Norrls's  improvements 
139;  Dredge  suspension  over 
the  Leven,  306 ;  Tate's  improve- 
ments, 438;  railway,  over  the 
Wye,  453;  Adams's  patent,  470 ; 
Berthon's  (pontoon),  481 

Brooman's  patent  screw  manu- 
faeturlng  machinery,  241 ;  rope 
and  cordage  machinery,  2M, 
341 

Brown's,  Mr.  J.,  machine  for 
blooming  iron,  49 

,  (J'H.),  patent  wafers, 
59 ;  ships,  boats,  buoys,  and 
rafts,  139 

-,  (W.  H.),  patent  helves, 


414 

Brunler's  patent  improvements  In 
obtaining  power,  209 

Brushes,  Hawkins's  patent  Im- 
provements in,  298 

Buchhola's  patent  improvements 
in  printing,  cutting  and  folding 
apparatus,  77  ;  in  motive  power 
and  propulsion,  158 

Buffers,  railway,  WilkinR'spatent, 
459  f  Adams's,  470 

Buildings :  of  Iron,  in  New  York, 
155 :  Beadon's  patent  improve- 
ments in  roofing,  159 ;  Cowper's 
coverings  for,  393 ;  Tate's  im- 
provements in  constructing, 
438:  Adams's,  476 

Bunnell's  patent  ImprovcmentH 
in  omnibuses  and  railway  car- 
riages, 09 

Buoys,  Brown's  patent  improve- 
ments in,  130 

Burgess's  patent  turnip  cutters, 
97 

Burglary  alarm,  Ridley  and  £d- 
sei's  patent,  261 

Burners,  air,  Adams's  patent,  450 

,    gas,    Dircks's   patent, 

178;  Smith  and  Phllllps\  309; 
nallen's,417 

Butcher's  registered  selfaoting 
chimney-guard,  10 

Button's,  Allen'K  patent  Improve- 
ments In  the  manufacture  of, 
135;  Newton's,  219;  Goode, 
Boland,  and  Newman's,  378; 
Empson's,  454 

Bycroft's  patent  travelling  wrap- 
pers, 79 

Cabs,    Lyall's    patent    improve- 
ments in,  350 
Calculating  machine,  De  Colmar's 
I     natent,  156,  266 
,  Caloric   engine,    Dunn's   (Erics- 
son's) patent,  18,  41 
'  Calvert's  patent  modes  of  manu- 
•     factnring  extracts  for  dyeing, 

printing,  and  tanning,  516 
■•Canal  navigation  by  steam,  191 
Candle-bumingappJaratus,  Jones's 

patent,  19 
Cannon,  Lancaster's  patent  im- 
provements In,  70 
Caoutchouc     and     gutta-percha 
compositions,  Newton's  patent, 
219 
Capstan,  Read's  improved,  212 


Carbine,  Sears's  patent,   experi- 
ments with,  217 
Carbonate  of  soda,  Cooke's  im- 
provements in  manufacturing, 
396 
Carbonates  of  barytes,   strontia, 
soda  and  potassa,  Taylor's  pa- 
tent modes  of  manufacturing, 
256 
Carding  engines,  Kennedy's  pa- 
tent improvements  in,  497 
Cards,   playing,    Reynolds's   pa- 
tent, 459 
Carpenter  and   Westley's  phan- 
tasmagoria lanterns,  173 
'a  Capt.,  patent  improve- 
ments in  screw-propelling,  401 
Carpet    beating    ana    cleansing 
machinery,  Horn's  patent,  221 
Carpeta,   weaving  and  printing, 
Melville'a  patent  improvementa 
in,    74;      Sievier'a,    98,    475; 
Croaaley's,  118;  Newton'a,  119, 
132 
Carriages,     railway  and    other, 
Bunnett'a  patent  improvements 
In,  99;  Davies'a,  134 ;  Perklna', 
136;     Heywood'a,    156;     An- 
drews's,   356;     Lyall's,     356; 
Wragff's,  370;    Haddan's.  377; 
Smith's,    308;     Adams's,  476; 
Capt.   Hepburn's   (ventilated), 
501 
Caak-making  machinery,  Rosen- 

iMM^'s,  335 
Castings,    mouldings    for,  Fair- 
balm  and  Hetherington's  pa- 
tent, 139 
Cave,  a  mammoth,  in  America, 

154 
Cave's  improved  diving-bell,  153 
Cay  ley,  Sir  George,  Bart.,  on  Mr. 
Luntley's  rotary  balloon,  292, 
829 
Centrifugal  machinery,  Alliott's 
patent   improvements  in,  130, 
161 ;  Botch's,  159;  Wicksteed's, 
179 
Cement  kllns,Coutant's  patent,321 
Chain-making,  Siseo's  improve- 
ments in,  294 
Chairs,  Pace's  patent,   improve- 
ments in,  79 

,  railway.  Barlow's  patent 
improvements  in  the  manuflnc- 
ture  of,  76 ;  Hiirs,  278 
Chatterton's     improvements     in 
protecting    Insulated    telegra- 
phic wires,  500 
Cheetham's  patent  Improvements 
In  the  manufacture  of  yams, 
270 
X^bestemian'K   double  expanding 

and  contracting  spanner,  450 
Chimney-guard.  Butcher's  regis- 
tered self-«ctlng,  10;  Anstey's, 
75 
CUrk's   "Railway   Machinerj'," 

508 
Clay's  method  of  rolling  tapered 

metallic  rods,  219 
Cleaning     fibrous      substances, 
Shaw^    patent   Improvements 
In,  156;  Parker*F,  478 
machines,  Alliott's  pa- 
tent improvementa  in,  ISO,  161 
Cleansing  piece-goods,    Richard- 
son's patent  machinery  for,  299 
Coal-whipping  by  steam,  129 
Coating  metals,  Grissell  and  Red- 
wood's  patent    improvements 
in,  73 ;  SHriing's,  184,  374 


INDEX. 


xiu 


Cockle,  Janes,  £«q.,  Bf.A.,  Bar< 

rister-«t-lew.      Notes  on  the 

Theoiy  of  Algebraic  Equations, 

171.  SS5,  44»,  505 

Cofan's  patent  improvements  in 

the  application  of  glass,  77 
Coke,  Newton's  patent  iinprove- 
laente  in  the  manufacture  of, 
455 
Colmai's,  De,  patent  calculating 

machine,  156,  26fi 
Cirieur^boxes  and  drawing-instru- 
ments. Society  of  Art&'  prizes 
for,  238 
Colour  manufacturing,    Alliott's 
improvements  in  macliines  for, 
136,  161 
Colt'a      reYoIven,     experiments 
with,  217;    an  Knglish  Inven- 
UoQ,  351.  4J7 
Combing  machinery,  Lister's  pa- 
tent    improvements    in,    196; 
Roas's.  256,  280,  381 
Compasses,  St.  John's  patent,  19 
Compounds,    metallic,   Stirling's 
patent  improvements  in,    134, 
374 ;    Alliott's    machinery   for 
manufacturing,  ISO,  161 
Condensers,  steam  engine,    Pri- 
deauz's  patent,  18;  Newton's, 
415 
Conical  shot.     By  C.  A.  Hold- 
stock,  Esq  ,  407 
ConaerratiHies,     heating,     Pan- 

netl*s  registered  retort  for,  30 
Constable's    registered    compen- 
sating fly-wheel,  150 
Consuming  smoke,  Anstey's  pa- 
tent method  of,  73 
Cookers  patent  hnproveroents  in 
manufacturing  soda  and    car- 
bonate of  soda,  396 
Cooking  and  boiling  apparatus, 
Norman's  patent,    78:    Smith 
and  Phillips's,  350 
Cordage      making      machinery, 

Brooman's  patent,  299,  341 
Correspondence,  secret,  new  mode 

of,  489 
Corry's  patent  improvements  in 

the  jacqnard  apparatu^,  38 
Cotton  sails  and  horizontal  seams, 

433 
Conches,  Pace's  patent  improve- 
menU  in.  79;  Wood's  and  Win- 
field's,  297 
Coutant's  patent   cement    kilns, 

321 
Coverings  for  buildings,  Cowpefs 

patent,  393 
Cowper's  patent  improvements  iu 
apparatus  for  holding  and  draw- 
ing off  aerated  liquors,  76; 
moulds  for  electro-metallurgy, 
158;  coverings  for  buildings, 
393 
Cranes,  Mr.  Fairbaim's  tubular, 

148:  Parsons's  patent,  437 
Craufurd,  A.  Q.  6.,  Esq.,  on  the 

abase  of  infinite  series,  1 29 
Crook   and  Mason's  patent    Im- 
provements in  looms,  519 
Cross's  patent   improvements  in 
manufacturing  textile  fabrics. 
318 
Crosslcy's  'patent  improvements 
in  manufacturing  carpets  and 
rugs,  118 
"  Crystal  Palace,  Tlie,"  413 
Cunent  indicators,  Berthon's  pa- 
tent, 481 
Cutting  machines,    Archer's  pa- 


tent (tobaeoo),  74;  Buehhols's 
(paper),  77 ;  Burgess's  (turnip), 
97;  Samuelson's  (turnip),  99; 
Morey's  (stone),  418 

Dalton's  patent  improvements  in 
railways,  376 

Davies,  Professor,  the  late,  432 

Dawson's  patent  improvements 
in  umbrellas  and  parasols,  256 

De  Bergue's  patent  permanent 
way  of  railways,  137 

Decomposing  water,  Adams's  pa- 
tent methods  of,  456 

Deep-sea  soundings,  47 

Delemer's  patent  improvements 
in  printing  fabrics  and  yams, 
415 

Designs  for  articles  of  utility  re- 
gistered. 20,  40,  60,  80,  100, 120, 
140,  160,  180,  200,  220,  240,  260, 
280,  300,  320,  340,  360,  380,  400, 
420,  440,  460,  480,  500,  520 

provisionally  registered, 

40,  80,  100,  120,  160,  180,  220, 
240,  260,  280,  300,  360,  380,  400, 
420,  440.  480,  520 

Derlng's  patent  iuiprovementM  In 
electric  telegraphs,  IC 

Dibbling  machines,  NichoIi'«  jm- 
tent,  359 

Dick's  method  of  protecting  sub- 
merged electric  telegraph  wires, 
837 

Digging  machines,  Guthrie's  pa- 
tent, 278 

Dircks's  patent  improvements  in 
the  manufacture  of  gas,  in  gas 
burners  and  heating  apparatus, 
178 

Disc  engine,  Bisbopp's,  237 

Diving  bell.  Cave's  improved,  153 

Door  knobs,  Newton's  patent,  219 

Doubling  machinery,  Milnes  and 
Pickstone's  patent  improve- 
ments in.  75 

Drainage  of  towns.  Water  supply, 
and,  Board  of  Health  Report, 
233,  246,  368,  388 

Drawing  instruments.  Society  of 
Arts,  prises  for,  238 

Draught  in  chimneys,  Anstey's 
patent  mode  of  regulating,  75 

Dray,  Mr.  W.,  on  Mr.M'Cormick's 
reaping  machine,  148;  his  re- 
gistered turn  wrist  plough,  211 

Dress  fastenings,  Bradshaw's  pa- 
tent, 131 ;  Hvams's  377 ;  Goode, 
Boland  and  Newman's,  378 

Dressing  leather.  East's  patent 
improvements  in,  336 

machines,  Morey's  pa- 
tent stone,  418 

Drilling  machine.  Hart's  patent, 
258 

Drying  fabrics,  Morand's  patent 
improvements  in  machinery  for, 
118 

machines,  Alliott's  patent 

improvements  in  136,  161 ; 
Wicksteed's,  179 

Dumont's  patent  improvements 
in  electric  telegraphs,  137 

Dunin's  patent  measuring  and 
fitting  apparatus,  417 

Dunn's  (Ericsson's)  patent  caloric 
engine,  18,  41;  reciprocating 
and  rotary  fluid  meters,  61,  298 

D'Urcle's  patent  method  of  in- 
creaaing  the  produce  of  autumn 
wheat,  496 

Dwclllnghouses,    Tate's    patent 


improvements  in  constructing, 
438 

Dyeing,  extracts  for,  Calvert's 
patent  modes  of  manufactur- 
ing, 516 

fabrics,  Richardson's  pa- 
tent improvements  in,  299 

machines,  Alliott's  pa- 


tent improvements  in,  136,  161 
Dyewood,    Barker's    patent   ma- 
chinery for  chipping  and  rasp- 
ing, 318 
Dynamometers     Taurines's    pa- 
tent, 76 

Earth,  rotation  of  the,  3,  31,  37, 
55,  73 ;  its  effect  on  projectiles, 
54 

San  Torino,  450 

East's  patent  improvements  in 
dressing,  embossing  and  orna- 
menting leather.  336 

Electrical  factory  in  Glasgow,  155 

Electric  light,  Staite's,  316 

telei^ph,  submarine,  be- 
tween Dover  and  Calais,  217, 
253,  279,  295,  413 

Electro-magnetism,  as  a  motive 
power.  Professor  Page  on  the 
prospects  of,  11;  Liebig's  opi- 
nion of  the  value  of,  295 

magnetic       wparatus, 

Millward's  patent,  198;  Harri- 
son's, 365 ;  Oreenough's,  394 

metallurgy,       Cowper's 


patent  moulds  for,  158;  Mill- 
ward's  patent  apparatus  for, 
198 

telegraphy,       Dering's 


patent  improvements  in,  16; 
Allan's,  81 ;  Newton's,  136  ; 
Dumont's,  137  ;  Dick's  method 
of  protecting  submerged^  wires, 
237 ;  Little  s  improvements, 
256  ;  Fontainemoreau's,  393  ; 
Chatterton's  improvements  in 

Srotectlng  insulated  wires,  500 
is's  patent  machine  for  bloom- 
ing iron,  197 

Embossing  leather.  East's  patent 
improvements  in,  336 

Empson's  patent  improvements 
in  the  manufacture  of  buttons, 
454 

Equations,  Algebraic :  Dr.  Ruth 
erford's  Tract,  on  36 ;  Notes  on 
the  theory  of,  by  James  Cockle, 
Esq.,  M.A.,  Barrister  at  Law, 
171,  385,  448,  505  ;  Homer's 
method  of  solving  numerical, 
406;  Halbert's,  501 

Ericsson's  (Dunn's)  patent  caloric 
engine,  18,  41  ;  fluid  meters, 
61,  298 

Ermen's  patent  method  of  finish- 
ing yams  or  threads,  519 

Etnier's  improvements  In  win- 
nowing maohines,  220 

'*  EucUd,  First  Three  Books  of," 
Potts's,  317 

Evaporating,  Hei  ring's  patent 
improvements  in,  279 

Ewbaok,  Mr.  Commissioner :  In- 
ventors, and  what  they  have 
done, 146 

Exhibition,  the  Great:  Official 
Catalogue,  331 ;  the  awards, 
382 

Experimental  vessels,  Sir  Samuel 
Bentham's,  468 

Explosion  of  steam  boilers,  Mr. 
lairbaira  on  the  causes  of,  12, 
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28,  45;  Dr.  Smith  on  the  pre- 
stntatioii  of,  216 
Extracts,  Calrert's  ])atent  modes 

of  mJmuftcturinirr  51<^ 

Fabrics  textile :  Oratiix's  patent 
improTements  in  maniuBctur- 
ing,  Iff;  Slater  and  Slater's 
In  stretching  and  opening,  19 ; 
Corry's  weaving,  88 ;  Melrille's 
weayfng  and  printing,  74  ; 
Sieviers  weaving  and  printing, 
98,  475 ;  Crossley's  mannfkc- 
turing,  118;  Morand*s  stretch- 
ing and  drying,  1 18 ;  Newton's 
manufketuring,  119,  132  ; 
Wood's  printing,  staining, 
flgnring,  and  ornamenting, 
159 ;  Ouillonet's  increasing 
shades  of  indigo  on,  288;  Mow- 
bray's weaving,  275;  Holt's 
weaving,  276  ;  Richardson's 
dyeing  and  cleansing,  299  ; 
Cross's  weaving,  818 ;  Milli- 
gan's  ornamenting,  819;  Puck- 
ridge's,  855;  Keely  and  Wil- 
kinson's manufacturing,  856; 
Newton's  waterproofing,  899 ; 
Delemer's  printing,  415  ; 
Haines,  Hancock,  and  Thorn- 
ton's manufacturing,  418;  L. 
M.  and  M.  Smith's  weaving, 
cutting  and  printing,  419 ; 
Hemsley's  manufacturing,  419 ; 
Bailey's,  438;  Harrison's,  454; 
Parker's  felting,  478 ;  Crook 
and  Mason's  weaving,  519 

Faces  or  dials,  Minton  and  Hoff- 
staedt's  patent,  257 

Factory,  electricltl,  in  Glasgow, 
155 

Fairbaim,  William,  Esq.,  C.E. ; 
on  the  construction  of  steam 
boilers  and  the  causes  of  their 
explosion,  12,  28,  45;  his  pa- 
tent tubular  cranes,  148 

— — —  and  Hetherington's  pa- 
tent mouldings  for  castings, 
189 

Fastenings  for  garments,  Brad- 
Shaw's  patent,  184;  Hyams's, 
377;  Ooode,  Boland  and  New- 
man's, 378 

Feather  drying  apparatus,  Lawes's 
patent,  39 

fabrics.    Booth's    patent 

manufacture  of,  298 

Felted  fabrics,  Newton's  patent 
Iteprovements  in  waterproof- 
ing, 399 ;  Parker's  in  maauflic- 
ing,  478 

Fevre's  improvements  in  the 
manufacture  of  soda  water  and 
aerated  liquors,  196 

Fibrous  substances,  Milnes  and 
Pickstone's  patent  improve- 
ments in  spinning  and  dou- 
bling, 75  ;  Shaw's  preparing 
and  cleaning,  156  ;  Lister's 
preparing  and  combing,  196 ; 
&lrkman's  spinning  and  twist- 
ing, 198 ;  Ross's  combing,  256, 
280,  881 ;  Six's  bleaehing,  272 ; 
Bower's  preparing  and  retting, 
278;  Parker^  preparing,  clean- 
ing and  opening,  478;  Kenne- 
d]rs  carding,  496 

FInrIng  and  ornamenting  fabrics, 
wood's  patent  improvements 
In,  ISO 

Fincham,  1.  Esq.,  on  the  neglect 
of  sdenee  in  British  Naval 
ArehHeeture,  293 


Finishing  woven  fiibrlcs.  Slater's 

Satent  improvements  in,  19 ; 
lorand's,  118 

■  yams  or  threads,  Har- 

rison's   patent    improvements 
in,  464 ;  Ermen's,  519 
Firearms, Lancaster's  patent im- 

?rovements  in,  76 ;  Adams's, 
77 ;  experiments  with,  217 

—  engine,  American  steam  and 
gas,  461 

— —  extinction,  Sir  Samuel 
Bentham's  arrangements  for,  9, 
166,  285 ;  deficiency  of  existing 
arrangements,  285 

"—  places,  Prideaux's  patent,  18 

Flax,  Six's  patent  improvements 
in  bleaching,  272;  Bower's  pre- 
paring, 273 

Fluid  meters,  Ericsson's  (Dunn's) 
patent,  61,  298 

Fluids,  Newton's  laws  of  the 
resistance  to  the  motion  of 
bodies  through,  87;  Bessemei^s 
improvements  in  exhausting 
and   forcing,   269  ;    Gwynne's 

flumping  forcing  and  exhaust- 
ng,  299;  Slate's  Improvements 
in  valves  for  working,  455 

Flying  ship,  American,  155 

Fly  wheel,  compensating,  Con- 
stable's registered,  150 

Folding  -  machines,  Buchholx's 
patent  improvements  in,  77; 
Black's,  101 

Fontainemoreau's  patent  im- 
provements in  obtaining  mo- 
tive power,  289;  mills,  277; 
f\ie1,  379 ;  electric  telegraphs, 
393 

Frankland's,  Dr., 
White's  patent 
gM,  23 

Fraser's  patent  improvements  in 
the  manufacture  of  sugar,  1 7 

Freshening  salt  water,  Briand  and 
Fell's  patent  apparatus  for, 
121  ;  Mr.  Bowie's  plan  of,  253 

Friction  breaks,  Appold's  patent 
self-regulating,  318 

Fuel,  Livingstone's  patent  im- 
provements in  the  manufacture 
of,  75;  Rees's,  79;  Fontaine- 
moreau's, 379 

Furnaces  compelled  to  consume 
their  own  smoke,  294 

,  Williams's  patent,    1; 

Prideaux's,  IS;  Tatham  and 
Cheetham's,  38;  Anstey's,  75; 
Muntz's,  78 

Furniture,  articles  of,  Pace's  im- 
provements in,  79;  Newton's, 
219;  Woods'  and  Winfield's, 
297;  Betiemann's  Joints  for, 
318 ;  Puckridge's  ornamenting, 
855 ;  MeUlsh's  decorating,  415 

Galloway's  improvements  in 
steam-engines,  239 

,  W.  and  J.,  improve- 
ments in  steam-engines  and 
boilers,  255 

Galvanic-batteries,  Greenough's 
patent  improvements  in,  804; 
Adams's,  456 

Gas  apparatus.  Barlow  and  Gore's 
patent,  352;  Smith  and  Phil- 
lips's, 859 ;  Newton's,  455 

burners,  Dircks's  patent  im- 
provements in,  178;  Smith  and 
Phillips's,  359 :  Hallen's,417 

holders,  Horton's  patent,  38 


Rraort     on 
hydrocarbon 


Gas,  (hydrocarbon,  Whites'  pa- 
tent. Report  of  Dr.  Franklwid 
on,  23 

,  manufacture  of,  Dircks's  pa- 
tent improvements  in  the,  178; 
Barlow  and  Gores,  352;  New- 
ton's, 455  ;  Adam's,  456 

— •  regulators.  Barlow  and  Gore's 
patent  improvements  in,  852; 
Newton's,  455 

Geometrical  theorem,  import- 
ant. By  T.  T.  Wilkinson, 
Esq.,  70 

'  Treatises,  the  Duke 
of  Somerset's,  206 

German  patents,  proposed  con- 
solidation of,  435 

Gillam's  registered  seed  cleanser 
and  separator,  518 

Glass,  application  of,  Cogan's  pa- 
tent improvements  In,  77 

Globes,  Adomo's  patent,  134 

Goode  Boland  and  Newman's 
patent  dress  fastenings,  378 

Granville's,  Earl,  Patent  Law 
Amendment  BUI,  7,  32,  86,  80, 
66,  92,  104,  126 

Gratrix's  patent  improvements 
in  manufacturing  velvets  and 
piled  fabrics,  15 

Greenough's  patent  improve- 
ments in  obtaining  motive 
^ower,  394 

Gnssell  and  Redwood's  patent 
improvements  in  coating  me- 
tals, 73 

Guillouet's  process  for  increasing 
the  shades  of  indigo,  238 

Gums,  Hall's  patent  improve- 
ments in  the  manufacture  of, 
74 

Gumey's,  Mr.  Goldsworthy,  sug- 
gested improvements  in  the 
safety  lamp.  125;  differential 
barometer,  176,  189 

Guthrie's  patent  digging  ma- 
chines, 278 

Gutta  percha  and  caoutchouc 
compositions,  Newton's  patent, 
219 

____-  works,  267 

Gwynne's  patent  improvements 
in  pumping,  forcing,  and  ex- 
hausting fluids,  299 

Haddan's  patent  improvements 
in  railways,  railway-carriages, 
omnibuses,  and  in  manufactur- 
ing papier-mach6,  377 

Ilaimes,  Hancock,  and  Thorn- 
ton's patent  improvements  in 
manufacturing  knit  and  looped 
fabrics  and  in  raising  pile,  418 

Ilalbert's  method  for  solving 
numerical  equations,  T.  T. 
Wilkinson,  Esq.,  on,  501 

Hall's  patent  improvements  in 
the  numufacture  of  starch  and 
gums,  74 

Hallen's  patent  improvements  in 
gas  burners,  417 

Handles  for  knives  and  raxorsi 
Newton's  patent,  219 

Hardy's  patent  improvements  in 
manufacturing  scythes,  3.i7 

Harness,  saddlery,  8^c.,  Reed's 
patent  improvements  in,  156; 
Murrav's,  239 

Harrison  s  improvements  in  pre- 
paring and  finishing  yams.  454 

Harrison's  electro-magnetic  en- 
gine, 365 
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UArpoon  projector,  Hodge's  par 
tent  silent,  91 

Hut's  patent  brick  and  tile  ma- 
ehlnery,  258 

Hats,capfl,and  bonnets, Hinks  and 
Vero'a  patent  improTementt  in, 
195 

Hawkins's  patent  imprOTementB 
in  brushes,  208 

Hawthorn  and  Hawthorn's  pa- 
tent  improvements  in  locomo- 
tire  and  other  engines,  177 

Hailehnrst's  patent  iroproYe- 
ments  in  the  manufacture  of 
iron,  495 

Heating  apparatus,  Dircks's  pa- 
tent improvements  in,  178; 
Booth's,  255;  Ledni's,  270; 
Smith  and  PhUlips's,  859 

Hedge's  improvements  in  saw- 
mills, 254 

Helves,  Brown's  patent  improve- 

Z  mcnts  in,  414 

Hemp,  Biz's  patent  improve- 
ments in  bleacning,  272 ;  Bow- 
er's in  preparing  and  retting, 

Hepburn's,  Capt.,  patent  venti- 
lated carriages,  501 

Herring's  patent  improvements 
in  the  manuftcture  of  sugar 
and  rum,  and  in  evaporating, 
279 

Hejrwood's  patent  improvements 
in  railway  and  other  carriages, 
156 

Bill's  patent  wrought  iron  rail- 
way chairs,  278 

Hemsley's  patent  improvements 
in  manufacturing  looped  fa- 
brics, 419 

Hinge,  safety,  Ridley  and  Edser's 
patent,  261 

Hinks  and  Vero's  patent  im- 
provements in  hats,  caps,  and 
bonnets,  195 

's    patent     improvements 

in  constructing  metallic  reels, 
518 

Hobbs's,  Mr.,  exploits  in  lock 
picking,  190,  966;  (Ne well's) 
patent  locks,  337 

Hodge's    patent    silent    harpoon 

{irojector,  91 ;  power  accumu- 
ator,  350,  376 

Holdstock,  C.  A.,  £»q.,  on  coni- 
cal shot,  407 

Holland's,  Mr.  P.  H.,  domestic 
apparatus  for  the  purification 
of  water,  250.  269 

HoUingsworth's  improvements  in 
smut  machines,  220 

Holfs  patent  improvements  in 
manufacturing  textile  fabrics, 
276 

Hopkinson's  patent  improve- 
ments in  pianofortes,  479 

Horn's  patent  carpet  beating  and 
cleansing  machinery,  221 

Horner's  method  of  solving  nu- 
merical equations,  405 

Horton's  patent  gas  holders,  88 

Hospitals,  hints  for  the  im- 
provement of,  287,  304 

Howland's  patent  bell  telegraphs, 
157 

Huckvale's  patent  methods  of 
treating  mangel  wurzel,  299 

Hyami's  patent  trouser  fasten- 
ings, 877 

HydroearboB  gas,  White's  patent, 
report  of  Dr.  Frankland  on,  23 


Incrustation     in     steam-boilers, 

Ashworih's  method  of  prevent- 
ing and  removing,  45 
Indicators,  steam  pressure,  Tat- 

ham   and   Cheetbam's    patent 

improvements  in,  88 
Indigo,    Guillonet's  process    for 

increasing  shades  of,  238 
Industrial  schools,  62,  122 
Infinite  series,  on  the  abuse  of, 

by  A.  G.  Craufurd,  Esq.,   129 
Inkstands,  Newton's  patent,  219 
*•  Introduction  to  Algebra,"  Pro- 
fessor Young's.  245 
Inventors,  and  what   they  have 

done.     By  Mr.  Commissioner 

Ewbank,  146 
Irish  patents,  lists  of  new,  20,  80, 

180,  280,  439 
Iron,  Stirling's  improvements  in, 

72 
,  blooming.  Brown's  machine 

for,  49;  Ellis's,  197 

buildings  in  New  York,  155 

manufacturing,   Longmaid's 

patent  improvements  in,  416 ; 

Hazlehurst's,  495 
,    puddling.    Plant's   patent 

process  of,  254;  Hazlehurst's, 

495 
tiles,  Cowper's  patent,  393 

Jacquard  apparatus,  Corry's  pa- 
tent, 38 

Johnson's  patent  improvements 
in  annealing  ovens,  1 19 

Jones's  patent  candle-burning 
apparatus,  19 

Jowett's  patent  improvements  in 
railway  breaks  and  carriages, 
254 

Keels,  sliding  and  revolvingi  2b9, 
429 

Keely  and  Wilkinson's  patent 
improvements  in  manufactur- 
ing textile  fabrics,  356 

Kennedy's  patent  improvements 
in  carding-cngines,  496 

Kind  and  De  Wendel's  patent 
improvements  in  sinking  and 
lining  shafts,  118 

Kirkman's  patent  iinprovementK 
in  spinning  and  twisting  ma- 
chinery, 198 

Knit  fabrics,  Haimes,  Hancock, 
and  Thornton's  patent  improve- 
ments in  producing,  418 

Kossovitch's  patent  rotary  en- 
gines. S99 

Labels  or  tickets,  Wilkins's  pa- 
tent improvements  in,  418 

Laminating  uictals,  Robertson 
and  Glover's  patent  improve- 
ments in,  259 

Lamps,  safety,  Mr.  Golds  worthy 
Gumcy's  improvements  in, -125 

Lancaster's  patent  improvements 
in  firc-aims,  cannon,  and  pro- 
jectiles. 76 

Lanterns,  phantasmagoria,  Car- 
penter and  Westlcy's,  173 

Law  cases,  patent :  Caldwell  t*. 
Rolfe,  453,  474,  514;  Caldwell 
V.  Vandlissengen,  474,  514; 
Caldwell  r.  Verbeech,  474,  514 

— ,   American, 

M'Cormick  v.  Seymour  and 
Morgan,  435;  Morse  v.  Bain, 
435,  487 

,  registration,  510 


Law,    Patent,    Amendment  Bill, 
Earl  Granville's,  7,  32,  36,  50, 
66,  92,  104,  126 

Leach's  registered  adjustable  tra- 
verse slot,  71 

Leather,  Wood's  patent  method 
of  ornamenting,  159;  East's,  of 
dressing,  embossing,  and  orna- 
menting, 336;  Webley's  com- 
pound, 378 ;  Fyke's  manufic- 
turing,  897;  Pegg's  producing 
corrugated  surfaces  on,  458 

Ledru's  patent  heating  apparatus, 
270 

Lienau's  patent  improvements  in 
puriiying  or  filtermg  oils,  79 

Life-boats,  Brown'^i  patent  im- 
provements in,  139:  Richard- 
son's, 177:  the  Northumber- 
land model,  181;  suggestions 
for  the  improvement  of,  426, 
470 ;  Tate's  improvements,  438 ; 
Berthon's,  481 

Light,  electric,  Staite's,  816 

Little's  patent  improvements  in 
electric  telegr<iph8,  256 

Livingstone's  patent  improve- 
ments in  the  manufacture  of 
fuel,  75 

Lloyd's  patent  improvements  in 
steam-engines,  178 

Lock  -  picking  exploits,  Mr. 
Hobbs's,  199,  366 

Locks,  (Hobbs's)  Newell's  patent 
337 

,     canal,    Norris's    patent 

improvements  in  constructing, 
139 

Locomotive  engines,  Tatham  and 
Cheetbam's  patent  improve- 
ments in,  38 ;  Lawes's.  39 : 
Hawthorn  and  Hawthorn's, 
177;  Smith's,  390;  Adams's, 
476 

Longmaid's  patent  improvements 
in  treating  ores  and  minerals, 
and  in  manufacturing  alkali, 
416 

Looms  for  weaving,  Gratrix's  pa- 
tent improvements  in,  15 ; 
Corry's,  88;  Melville's,  74; 
Milnes  and  Pickstone's,  75; 
Slevier's,  98,  475;  Crossley's, 
118;  Newton's,  119,  132; 
Shaw's,  156;  Mowbray's,  275; 
Holt's,  276  ;  Cross's,  318;  L.  M. 
and  M.  Smith's,  419;  Harri- 
son's, 454  ;  Crook  and  Mason's, 
519 

Looped  fabrics,  Newton's  patent 
improvements  in  manufactur- 
ing, 119,  132;  Keely  and  Wil- 
kinson's, 356;  Haines,  Han- 
cock, and  Thornton's,  418  j 
Hemsley's,  419;  Bailey's,  438 

Loradoux's  patent  improvements 
in  pumps,  98 

Lowe's  propeller  patent.  Peti- 
tion for  prolongation  of,  462 

Lund's  *'  Treatise  on  the  Laws  of 
Letters  Patent  for  Inventions," 
346;  patent  improvements  in 
propelling,  378 

Luntley's,  Mr.,  pamphlet  on 
aerostation,  292,  829 

Lyall's  patent  improvements  in 
omnibuses,  cabs,  and  railway 
carriages,  856 

MacCormac,  Dr.  H.,  on  steel-pen 

grinding,  229 
MacGregor,     John,     Esq. :    the 
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"AnMTica,"  tSO,  367,  436;  ap- 
paratai  for  raising  water,  8S7 

If cCormick'i  American  reaptng- 
machine,  148,435 

McDowall's  patent  improvementa 
in  time-keepers,  918 

"  Machinery,  Railway,"  Clark's, 
308 

Machin*s  patent  improvements  in 
boots  and  shoes,  .518 

Magneto-electric  apparatus,  Mill- 
ward's  patent,  198 

Hail  steam-Tessels,  Royal,  47?, 
494;  Peninsular  and  Oriental 
Company's,  403 

Mangel-wursel,  Huckvale's  pa- 
tent modes  of  treating,  299 

Manure,  Wicksteed's  patent  im- 
proTements  in  the  manufacture 
of,  179;  Stone's,  838 

Maps. and  globes,  Adomo's  pa- 
tent, 134 

Marsden's  patent  rentilating 
boots  and  shoes,  119,  170 

Mathematical  Inquiry,  435;  an* 
swers,  492 

Mathematical  Periodicals,  oontri* 
butions  to  the  Histon  of,  by 
T.T.  Wilkinson,  Esq.,  F.R.A.S., 
265,  306,  363,  445 

Mead's  patent  gas  and  fluid  me- 
ters, 97 

Measuring  and  fitting  apparatus, 
Dunin's  patent,  417 

Mellish's  patent  improvements  in 
sun-blinds,  ventilators,  and  re- 
flectors, and  in  decorating  ar- 
ticles of  furniture,  415 

Melting  furnaces,  Munts's  pa- 
tent, 79 

Melville's  patent  improvements 
in  weaving  and  in  printing 
carpets  and  yams,  74 

Menottl's  patent  waterprooflng 
composition,  17 

Metallic  compounds,  Stirling's 
patent  Improvements  in,  134, 
374;  Alliott's  machinery  for 
manufacturing,  136,  161 

'  coverings  or  cases,  Ro- 

bertson   and   Glover's    patent 
Improvements  in,  259 

reels,    Hlnks's     patent 


Improvements  in  constructing, 
518 

tubes    or    pipes.     Re- 


mond's  improvements  in  the 
manufacture  of,  197 ;  Walker's 
277;  Banister's,  496 

Metal  shutters,  Newton's  patent 
improvements  in,  19 

Metals,  coating,  Grissel  and  Red- 
wood's patent  Improvements 
In,  73;  Stirling's,  184,  374 

,  rolling  and  laminating, 
Robertson  and  Glover's  patent 
Improvements  In,  259 

Meters,  fluid,  Ericsson's  (Dunn's) 
patent,  61,298;  Mead's,  97 
,  gas,  Mead's  patent,  97 

Metropolitan  water  Huppl)r:  On 
the  necessity  of  combining  ar- 
rangements for  fire-extinction 
with,  166;  Report  of  General 
Board  of  Health  on,  233,  246 

Milking  animals,  Newton's  pa- 
tent apparatus  for,  138 

MUligan's  patent  improvements 
in  ornamenting  textile  fabrics, 
319 

Mnis,  Fontainemoreau's  patent 
improvements  in,  277 

Millward's  patent  magneto-elec- 


tric and  electro-magnetic  appa- 
ratus, 198 

M  liner's  patent  improvements  in 
safes  and  boxes,  218 

Milnes  and  Pickstone's  patent 
improvements  in  spinning, 
doubling,  and  weaving,  75 

Mlnton  and  Hofiiitaedrs  patent 
fkees  or  dials  for  clocks,  ftc, 
257 

Moon,  influence  of  the,  on  the 
weather,  149;  surface  of  the,  153 

Morand's  patent  improvements  in 
stretching  and  drying  fabrics, 
118 

Morey's  patent  stone-cutting  and 
dressing  machines.  418 

Morse  r.  Bain,  American  Patent 
Law  Case,  435,  487 

Motive  power,  ftofessor  Page  on 
the  prospects  of  electro-mag- 
netism as  a,  1 1 ;  Buchhols's  im- 
provements in,  158 ;  Fontaine- 
moreau's in  obtaining,  239 ;  Lie- 
big's  opinion  of  the  value  of 
electro-magnetism  as,  295:  Bru- 
nler's  obt^nlng,  299;  Green- 
ough's,  394 

Motte's  patent  portmanteaus,  299 

Mouldings  for  castings,  Fairbalm 
and  Hetherington's  patent,  139 

Moulds  for  electro -metallurgy, 
Cowper's  patent,  138 

Mowbray's  patent  improvements 
in  weaving  machinery,  275 

MuUer's  new  photographic  pro- 
cess, 434 

Muntz's  patent  melting  fVimaces, 
79 

Murdoch's  patent  improvements 
in  preserving  substances,  1 19 

Murray's  patent  improvements  in 
saddlery  and  harness,  239 

Musical  instruments,  Willis's  pa- 
tent improvements  in,  198 ; 
Robertson's,  357,  361 ;  Hopkin- 
son's,  479 


Kasmyth  and  Mlnton's  patent 
brick  and  tile  machine,  377 

Naval  construction,  British  Mu- 
seum MSS.  on,  288 ;  neglect  of 
science  in,  293 ;  practicnf  expe- 
riments, 367,  426;  Sir  Samuel 
Bentham's  experiments  in,  410, 
427,  468 

Needle  gun,  experiments  with 
Mr.  Sears's,  217 

Newell's  (Hobb's)  patent  locks, 
199,  337 

Newton's  law  of  the  resistance  to 
the  motion  of  bodies  through 
fluids,  57 

Latent  improvements  In 
utters,  19 ;  looped  and 
other  fabrics.  119,  132:  electric 
telegraphs,  136;  milking  ani- 
mals, 137 ;  bedsteads  and  sack- 
ing bottoms,  219 ;  composition, 
219;  waterproofing  woven  and 
felted  fabrics,  399;  steam-en- 
gines, boilers  and  condensers, 
415;  manufacture  of  coke  and 
gas  and  gas  regulators,  455 

Norman's  patent  cooking  and 
boiling  apoaratus,  78 

Northumberland  model  life  boat, 
181 

Notes  on  the  Theory  of  Algebraic 
Equations,  by  J.  Cockle,  Esq., 
M.A.,  Barrister  at  Law,  171, 
385 


Oils,  purifying  and  filtering, 
Lienau's  patent  improvements 
I     in,  79 

Omnibuses,  Bunnett's  patent  im- 
'  provements  in,  99 ;  Lyall's, 
356;  Haddan's,  377 

Onions's  patent  Improvements  in 
the  manufacture  of  steel,  136 ; 
spinning  machinery,  137 

Oranance,  the  Board  of,  in  other 
days,  324 

Ores  and  minerals,  Longmaid's 
patent  improvements  in  treat- 
ing, 416 

Organs,  Willis's  patent  Improve- 
ments in,  198 

Ornamenting  fabrics.  Wood's  pa- 
tent improvements  in,  159; 
Milligan^i,    319;    Puckridge's, 
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leather,  Wood's  pa- 
{     tent   improvements    in,    159  ; 
I      East's,  336 
Ovens,  constructing  and  heating, 
Perkin'ii  patent  method  of,  157 
Oxides  of  barytes,  strontla,  soda 
and    potassa,   Taylor's   patent 
modes  of  manufacturing,  256 
Oxland's  R.  and  J.  patent  im- 
provements  in  manufkcturing 
and  refining  sugar,  419,  435 

Pace's  patent  Improvements  in 
bedsteads,  couches  and  chairs, 
79 

Paddle  wheels,  Barlow'«  patent, 
74;  Vlnf  8  (underwater),  290 

Page,  Professor  on  the  prospects 
of  electro-magnetism  as  a  mo- 
tive power,  1 1 

"  Palace,  the  Crystal,"  413 

Pannell's  registered  retort  for 
heating  conservatories,  &c.,  30 

Paper-making  machlneiy,  Par- 
ker's patent  improvements  in, 
478 

,  safetv.  Stone's  patent,  177 

Papier  mach6,  Blelfleld's  im- 
provements in  the  manufacture 
of,  195 ;  Haddan's,  377 

Parasols,  Dawson's  patent  Im- 
provements in,  256 

Parker's  patent  machinenr  for 
preparing  fibrous  materials  and 
the  manufacture  of  felt,  478 

Parsons's  patent  cranes  and  im- 
provements In  railways,  437 

Patent  Law  Amendment  Bill, 
No.  IIL,  7,  32,  36,  50,  66,  92, 
104,  126 

cases,    Caldwell   r. 

Rolfe,  453,  474,  514;  Caldwell 
r.  Vandlissengen.  474,  514; 
Caldwell  r.  Verbeek,  474,  514 

American. 


McCormick  r.  Seymour  and 
Morgan,  435;  Morse  r.  Bain, 
435,  487 

Patents  for  Inventions,"  Lund's 
"  Treatise  on  the  law  of."  346 
-,  German,  Proposed  Con- 


solidaHon,  435 

-,  New  English,  20.   40, 


60,  80,  99,  119,  ItO,  160,  170, 
200,  22 »,  240,  259,  279,  300,  319, 
340,  859,  380.  399.  419,  440,  460, 
479,  500,  519 

—  ,  specifi- 

cations of,  15,  38,  59,  73,  97, 
118,  132,  156,  177,  195,  218, 
238,  254,  269,  397,  318,  336,  353. 
376,  393,  414,  437,  454,  475,  495, 
616 
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New  Bnglhht  due 
tnt  not  enrolled,  S9,  M,  99, 
U9, 179,  S19,  239,  419,  479,  500, 
S19 

,  .  lltoh,  20,  80,  180, 

280,  4S9 

,  ,  Scotch,  179,  180, 

S59,  400,  439 

,  recent  American,  219 

PnTinv  •treett,  Allan'*  patent 
method  of,  74;  De  Pone's,  138 


,  chemical  products  of,  131 ; 

Goveranent  Report  on,  232; 

Stone's  improvements  in  the 

pRmntionof,  338 

Pi^nr s  patent  method  of  corrugat- 


Mr.   J.    A. 


Fou- 


lag  leather,  438 

Feadnloos  engine, 
8hipton't,441 

Pendulum      experiment, 
caolt's,  3,  31,  37,  72 

Peninsular  and  oriental  steamer. 
Ripon,  493 

Periodicals,  Mathematical,  Con- 
trihntlons  to  the  History  of,  by 
T.  T.  WDklnson,  Esq.,  F.R.A.8. 
963,  300,  303,  443 

PetUns's  patent  improTements  in 
railway  axles  and  hoxes,  130; 
constructing  and  heating  ovens, 
157 

Phantasmagoria  lanterns.  Carpen- 
ter and  Westl^s,  173 

Photography :  Mr.  Hill's  process, 
2M  ;  Muller's,  434 ;  Talbot's 
patent  improvements,  497 

Piaaofortes,  Robertson's  patent 
improvements  in,  357,  301; 
Hopkinson's,  479 

Piled  fkbrics,  Gratrix's  patent 
Improvements  In  manufactur- 
ing, 15;  MelviUe's,  74;  Sie- 
vier's,  98;  Crostley'ii,  116; 
Newton's,  119,  132  ;  Mow- 
hray's.  275 ;  Holf  s,  276  ;  Keely 
and  WUkbison's,  356;  Haimes, 
Hancock  and  Thornton's,  418 ; 
L.  M.  and  M.  Smith's,  419 

Fin  maan^ture  in  the  United 
States,  451 

Pipes  aod  tubeij  metallic,  Re- 
mond*s  improvements  in  the 
manufacture  of,  197 ;  Walker's, 
277;  Banister's,  496 

Plant's  patent  process  of  puddling 
iron,  254 

Playing  cards,  Reynold's  patent, 
459 

Plough,  tum-wrlst,  Dray's  regis- 
tered, 211 

Pons's,  De,  patent  improvements 
in  constructing  rmds,  pave- 
ments, and  ballast  for  railways, 
158 

Pontoon  bridges,  Borthon's  pa- 
tent, 481 

Portmanteans,  Motto's  patent,  299 

Potassa,  carbonates  and  oxides  of, 
Taylor's  patent  modes  of  manu- 
Cseturing,  250 
Potts's  "First  Three   Books  of 

Euclid,"  317 
Power  accumulator,  Hodge's  pa- 
tent, 350,  370 
Power,  obtaining,  Buchhola's  pa- 
tent improvements  in,  158;  Fon- 
talnemoreau's,  239:  Bninier's, 
290;  Greenottgh's,  384 
Prenaring     fibrous     substances, 
Shaw's  patent  improvements  in, 
150;  Lister's,  190;  Bowers's,  273  : 
Parker's,  478 


Preparing  yams  or  threads,  Har- 
rison's patent  improvements  in, 
454;  Ermen's,  519 

Preserving  lubstances,  Murdoch's 
patent  Improvements  in,  119 

Press,  double-acting  screw.  Wal- 
ker's registered,  21 

Prideaux's  patent  improvements 
in  steam  boilers  and  condensers 
and  in  fireplaces  and  furnaces, 
18 

Printing  apparatus,  Buchholx's 
patent  improvements  In,  77; 
trilmer's,  141 

,  extracts  for,   Calvert's 

r stent  modes  of  manufacturing, 
10 


fabrics,  Melville's  patent 

improvements  in,  74 ;  Sievier's, 
98,  475;    Wood's,    159;    MUll- 

ri's,  S19;  Delemer's,  415;  L. 
and  M.  Smith's,  419 

Prlxes,  the  Great  Exhibition, 
332 

■  of  Society  of  Arts,  for  colour- 
boxes  and  drawing  instruments, 
238 

Projectiles,  elftct  of  the  earth's 
rotation  on,  55 ;  Lancaster's  pa- 
tent Improvements  in,  76 

Propellmg  vessels,  Barlow's  pa- 
tent Improvements  in,  74 ;  Wat- 
son's, 77;  Woodcroft's,  118; 
Buchholx's,  158;  Wimshurst's, 
281,  301;  Vint's,  290;  Lund's, 
378;  Capt.  Carpenter's,  401; 
Lowe's  Petition  for  Prolonga- 
tion of  his  Patent  for,  402 

Proeser,  Mr.  Thomas,  on  the 
Swedish  steamer  **Beraelius" 
and  her  boiler  tubes,  352 

Provisional  registration,  case  of 
infringement.  516 

— — -  rogistratioas,  list  of, 
40,  80,  100,  120,  100,  180,  220, 
240,  200,  280,  300,  300,  330,  400, 
420,440,480,520 

Puckridge's  patent  ornamental 
fhbrics,  355 

Puddling  Iron,  Plant's  patent  pro- 
cess of,  254 :  Hazlehurst's,  495 

Pumps,   Loradoux's   patent   im- 

Jrovements  m,  08;  Andrews', 
50 :  Smith's,  399 
Purification  of  water,  Mr.  Hol- 
land's domestic  apparatus  for 
the,  250,  269 
Pyke's  patent  improvements  in 
manufacturing  leather  and 
boots  and  shoes,  297 

Rafts,  life,  Brown's  patent  im- 
provements in,  139 

Railwav  carriages,  Bunnett's  pa- 
tent improvements  in,  99 ;  Da- 
vies's  (breaks\  134;  Perkins's 
(axles  and  boxes),  130;  Hey- 
wood's,  156;  Jowett's  (breaks), 
254;  LyaU's  (breaks),  350 ;  An- 
drews's, 356;  Wragg's,  376; 
Haddan's,  377;  Smith's,  398; 
Wilkins'8(bufrers)459;  Adams's, 
476;  Capt.  Hepburn's  (venti- 
lated), 501 

" machinery,"   Clark's, 
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propulsion,  method  of, 
for  branch-lines,  490 

signals,  Smith's  patent. 


398;  Capt.  Addison's,  467 
Railways,  DeBergue's  patent  per- 
manent way,  137;  Norris's,  139; 


De  Pons's  ballast,  158;  Oalton's 
permanent  way,  378;  Haddan's, 
377;  Parson's,  437;  Adams's, 
476 

RaOways,  chairs  for,  Bariow's  pa- 
tent improvements  in  manu- 
facturing, 76;  Hill's  wrought 
iron,  278 

Raising  water,  simple  apparatus 
for,  387 

Read's  improved  capstan,  212 

Reaping  machine,  McCormack's 
American,  148 

Reciproeatln|fluid  meters,  Ericcs- 
son's  (Dunn's)  patent,  61,  298 

Reed's  patent  improvements  In 
saddlery  and  harness,  157 

Reels,  metallic,  Hinks's  patent 
improvements  in  constructing, 
518 

Rees's  patent  improvements  in 
the  preparation  of  fUel,  79 

Reflectors,  Mellish's  patent  im> 
provements  In,  419 

Registered  designs  for  articles  of 
utiUty,  20,  40,  00,  80,  100, 120, 
140,  160,  180,  200,  220,  240,  200, 
280,  300,  320,  340,  300,  380,  440, 
460,  480,  500,  520 

Registration,  provisional,  case  of 
infringement,  516 

Registrations,  provisional,  list  of, 
40.  80,  100,  120,  160,  180,  220, 
240,  200,  280,  300,  360,  380,  400, 
420,  440,  480,  520 

Remond's  improvementi  in  tho 
manufacture  of  mettle  tuhea, 
197 

Retort  calorifere,  Pannell's  legis- 
teied,30 

Revolvers,  experiments  with,  2 1 7 ; 
Colt's,  an  English  invention, 
351, 437      - 

Reynolds's  patent  playing  cards, 

Richardson'spatent  improvements 
in  lifeboau,  177 

,  (J),  patent  improve- 
ments in  dyeing  and  cleansing 
piece-goods,  299 

Ridley  and  Edser's  patent  safety- 
hinge  and  burglary  alarm,  261 

Rifles,  Adams's  patent  improve- 
ments in,  177 

Roads,  De  Pons's  Improvements 
in  constructing  and  covering, 
158 

Roberts's  patent  improvements  in 
the  manufacture  of  yams,  239 

Robertson's  patent  inprovements 
in  musical  instraments,  3S7, 
361 

Robertson  and  Glover's  patent 
improvements  in  rolling  and 
laminating  metals,  and  in  me- 
tallic cases  or  coverings,  259 

Robinson's  patent  straw-shakers, 
38 

Rock's  patent  springs,  130 

Rolling  metals,  Robertson  aod 
Glover's  patent  improvements 
in,  259 

tapered    metallic     rods, 

CUy's,  219 

Roofing,  Beadon's  patent  improve- 
ments in,  159;  Cowper's,  393 

Rope-making  machinery,  Breo- 
man's  patent,  299,  341 

Ross's  patent  wool-conblng  ma- 
chinery, 250,  280,  381 

Rosse's,  Lord,  speeulums  of  silver. 
55 
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RoMnborg's  cask-machinery,  8S5 

Rote's  patent  improvements  In 
steam  boilers,  394 

Rotary  engines,  Wimshurst's  pa- 
tent, 28],  SOI;  Boggett  and 
Smith's,  290;  Andrews's,  SM; 
KOBSOTitch's,  399 

RoUtion  of  the  Earth,  3,  SI,  37, 
55,  72 ;  its  effect  on  proJeetiles,55 

Rotch's  patent  improvements  in 
centrinig^  machinerv,  159 

Royal  mail  steam  vessels,  473, 494 

Rozzell,  Mr.  B.,  on  the  Rotation 
of  the  Earth,  8,  81,  87,  55,  72 

Rum,  Herring's  patent  improve- 
ments in  the  manufiicture  of, 
279    • 

Rutherford's,  Dr.,  Tract  on  Equa- 
tions, 86 

Sacking  bottoms,  Newton's  pa- 
tent improvements  in,  219 

Saddlery  and  harness.  Reed's  pa- 
tent improvements  in,  157; 
Murray's,  239 

Safes,  Mllner's  patent  improve- 
ments in,  218 

Safety  hinge,  Ridley  and  Edser's 
patent,  2G1 

lamp,  improvements  sug- 
gested Dy  Mr.  Ooldsworthy 
Gumey,  125 

paper,  Stone's  patent,  177 

valves,  Andrews's  patent. 
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356 
Safls,    cotton, 

seams,  488 
Samuelson's  patent  turnip  cut- 
ters, 99 
San  Torino  earth,  450 
Saw-mills,  Hedge's  improvements 

in,  254 
Schools,  industrial,  62, 122 
Schroder's  patent  Improvements 

in  the  manufacture  of  sugar, 

819 
Scotch  patents,  lists  of,  179,  280, 

859,  400,  439 
Screw  manufiictaring  machinery, 

Brooman's  patent,  241 

■        press,  double  acting,  Wal- 

ker's  registered,  21 

propelling;  Lowe's  patent, 

petition  for  prolongation    of, 

462,  474 

-,  progreii  of,  en 


the  Atlantic,  336 

.■■ machinery, 

"Wooderoft's  patent  improve- 
ments in,  118;  Buchhols's,  158 ; 
Wimshurtt's,  281,  301;  Capt. 
Carpenter's,  401 

Scythes,     Hardy's    patent    im- 

?royements  in  manuftcturtng, 
38 

Seara's  needle  guns  and  carbines, 
experiments  with,  217 

Secret  correspondence,  new  mode 
of.  489 

Seed  eleanser  and  separator,  Oil- 
lam's,  518 

dibbling     machines,     Ni- 

eholls's  patent,  359 

Shafts,  sinking  and  lining.  Kind 
and  De  Wendel's  patent  im- 
provements in,  118 

Sharpe's  improved  slide  valve, 
421 

ShaWs  patent  improvements  in 
cleaning  and  preparing  fibrous 
substanees,  in  manuficturing 
yams  and  in  looms,  156 


Sheets,  metallic,  Stirling's  patent 
improvements  in,  134,  874 

Ship  building  and  nautical  affairs, 
British  Museum  MSS.  on,  288 

Ships,  Brown's  patent  improve- 
ments in  constructing,  189; 
Wimshursts's,  891 ;  Capt.  Car- 
penter's, 401 ;  Tate's,  438 

Shipton's,  Mr.  J.  A.,  pendulous 
engine,  441 

Shoes,  Marsden's  patent  venti- 
lating, 119,  170;  Webley's  pa- 
tent improvements  in  manu- 
facturing, 378;  Pyke's,  307; 
Machin's,  518 

Shot,  conical,  by  C.  A  Holdstoek, 
Esq.,  407 

Shuldham,  Capt.  M.,  on  sliding 
and  revolving  keels,  429 

Shutters,  metal,  Newton's  patent 
improvements  in,  19 

Sievier's  patent  improvements  in 
weaving  and  printing  carpets 
and  fabrics,  98,  475 

Signals,  railway.  Smith's  patent, 
898 ;  Capt.  Addison's,  467 

Silver  speculums,  Lord  Rosse's, 
55 

Slseo's  improvements  in  chain 
making,  294 

Six's  patent  impTOvements  in 
bleaching  flax  and  hemp,  272 

Slate's  patent  improvements  in 
steam-«ngines  and  boilers,  and 
in  valves  for  fluid  engines,  455 

Slater  and  Slater's  patent  im- 
proTcments  in  stretching  and 
opening  textile  flabrict,  19 

Sliae  valves,  Smith's  patent,  898 ; 
Sharpe's  Improved,  421 ;  Slate's 
patent.  455 

Sliding  keels,  289, 429 

Smith,  Dr.  J.  L.,  on  the  preven- 
tion of  explosion  in  boilers,  213 

and  Phillips's  patent  im- 

{>rovements  in  heating,  venti- 
ating,  and  cooking  by  gas,  859 
-'s  patent  improvements  in 


locomotives,  steam-engines,  and 
pumps,  398 

*s,  L.  M.  and  M.,  patent  im- 

Itrovements  in  weaving,  vrind- 
ng,  cutting,  and  printing,  419 

Smoke  consuming  apparatus, 
Anstey's  patent,  75 

Smut  machines,  HoUingsworth's 
improvements  in,  220 

Soap,  St.  John's  patent  improve- 
ments in  the  manufacture  of, 
96  i  Alliott's.  136,  161;  Blrk- 
ett's  mode  of  recovering  from 
wash  waters,  499 

Society  of  Arts'  prizes  for  colour 
boxes  and  drawing  instru- 
ments, 288 

Soda,  Cooke's  patent  improve- 
ments in  manufuturlng,  396 

— — ,  carbonated,  Taylor's  patent 
mode  of  manuflscturing,  256; 
Cooke's,  896 

—  water,  Cowper'a  patent  ap- 
parattis  for  holding  and  draw- 
ing off,  76;  Fevre's,  196 

Somerset's,  the  Duke  of,  Oeome- 
trical  Treatiaet,  206 

Sounding  instruments,  Berthon's 
patent,  481 

Soundings,  deep  sea,  47 

Spanner,  Chesterman's  double 
expanding  and  contraeting,  450 

Specifications  of  new  English  pa- 
tents,  15,   38.  59.   73,  97,  118, 


182.  156,  177,  195,  218,  238, 154, 
269,  207,  318,  886,  853,  376,  893. 
414,487,454,475,495,516 

Specifications  due,  but  not  en- 
rolled, 89,  80,  99,  159,  179,  219, 
239,  419,  479,  500.  519 

Speculums  of  rilver.  Lord  Rosae'a, 
55 

Spinning  machinery,  Milnes  and 
Pickstone's  patent  improve- 
ments in,  75;  Onions's,  187; 
Kirkman's,  198 

Springs,  Rock's  patent,  130; 
Webster's,  157 

Staining  fabrics.  Wood's  patent 
improvements  in,  150 

Staite's  electro  light,  316 

Starch  and  gums.  Hall's  patent 
improvements  in  the  manufac- 
ture of,  74 

Stars,  fixed,  eccentric  movements 
of  the,  174 

Steam  and  gas  fire  engine,  Ame- 
rican. 461 

boilers,  Williams's  patent 

ftimaces  for,  1 ;  Mr.  Falrbaim 
on  the  construction  of  and 
causes  of  their  explosion,  12, 
28,  45;  Tatham  and  Cheet- 
ham's  improvements  in,  38; 
Lawes's.  39 ;  Dr.  Smith  on  the 
prerentlon  of  explosions,  218 ; 
W.  and  J.  Galloway's  improre- 
ments,  255 ;  Andrews's,  856 ; 
Rose's,  394;  Newton's,  415; 
Slate's,  455:  Ashworth's  me- 
thod of  preventing  and  remov- 
ing incrustation,  458 

-^—  engines,  Tatham  ftnd 
Cheetham's  patent  improve- 
ments in,  88;  Hawthorn  and 
Hawthorn's,  177;  Lloyd's,  178; 
Bishopp's  (disc),  287;  Gallo- 
way's, 287;  W.  and  J.  Gallo- 
way's, 255;  Wimshurst's,  281, 
801;  Boggett  and  Smith's,  290 ; 
Andrews'a,  88;  Smith's,  398; 
Kossovitch's,  899 ;  Newton's, 
415 ;  Sharp's  (slide  viQves),  421 ; 
the  Marquis  of  Worceeter's  en- 
gines, 425;  Shipton's  pendu- 
lous, 441 ;  Slate's,  455 

■navigation,  on  canals,  191 ; 


introduction  of,  192 
vessels,     Tatham 


and 
Cheetham's  patent  method  of 
extinguishing  fire  on  board, 
39 ;  ••  Europa,"  144;  "  Canada," 
144;  "Niagara,"  144;  "Ame- 
rica," 144;  "  Asia,"  144;  "  AfH- 
ca,"  144;  -Atlantic,"  144; 
"  Pacific,"  144;  "  Baltic,"  144 ; 
"  Arrogant,"  144;  " Bluebell," 
192;  "Lewis,"  336;  "Great 
Britain,"  336  ;  "  Sarah  Sands," 
336;  "Berzelius,"  352;  Royal 
Mail  Steam-packet  Company's, 
473,  494;  "Amazon,"  478,  494; 
Peninsular  and  Oriental  Com- 
pany's,493;  "Ripon,*  493; "  Oro- 
noco,"  494 ;  "  Magdalena,"  494 : 
"Parana,"  494;  "  Demarara," 
494 

Steel,  Onions's  patent  improve- 
ments in  the  manufacture  of, 
186 

— —  pen  grinding.  Dr.  H.  Mac 
Cormac  on,  229 

Stenson,  Mr.  J.,  on  the  Patent 
Law  Bill,  No.  III..  86 

Stephens's  patent  threshing  ma- 
chinery,  139 


IMOSX. 


IIX 


StiiSai'i  paUnt  imnroveiiMnts  in 
iicm,  72;  in  metallic  tlieeto  aiid 
campoonda,  in  ooatSng  metals, 
aadbiwelding,  184,374 

St.  JohB's  patent  compasses  and 
velocimeCer's,  19;  improve- 
nenU  in  the  manufacture  of 
Map,  98 

Stonectttting  and  dressing-ma- 
chines, Mercy's  patent,  418 

Stone's  patent  safety-paper,  177 

(W.   B),  patent  unpioTe- 

menta  ba  the  preparation  of  peat 
and  mannre,  338 

Stove,  ImproTed  tubnlar,  201,  8S4 

Stisv-^hakers,  Robinson's  patent, 
38 

Stretching  and  opening  textile 
fisbtica.  Slater  and  Slater's  pa- 
tent improvements  in,  19;  Mo- 
rand's,  118 

Streeta,  paving  or  covering,  Al- 
lan's patent  method  of,  74 ;  De 
Pons%  198 

Strontia,  carbonate  and  oxide  of, 
Taylor's  patent  mode  of  manu- 
fiKtnring.  256 

Submaxine  telegraph  between  Do- 
ver and  Calais,  217,  293,  279, 
295,418 

Sugar,  manufacture  and  refining 
of:  Fiaser's  patent  improve- 
ments, 17;  Alliott's,  136,  161!, 
Beaaemer's,  269 ;  Herring's,  279 ; 
Schroder's,  319;  Oxland's,  419, 
435 

Sulphur  and  sulphuric  acid,  Tay- 
lor's patent  mode  of  manufac- 
turing, 256 

Sun-blinds,  MelHah's  patent  im- 
provements in,  415 

Suspension  bridges :  Dredge's 
over  the  Leven,  366 ;  Tate's  un- 
piovements  in,  438;  Adams's, 
476 

Talbofs  patent  improvements  in 
pbotofx^hy,  497 

Tanning,  extracts  for,  Calvert's 
patent  modes  of  manuActurlng, 
516 

leather,   Pyke's   patent 

improvements  in,  397 

Tapered  metallic  rods,  Clay's  me- 
thod of  rolling,  219 

Tate's  patent  improvements  in 
constructing  buildings,  bridges 
and  floating  vessels,  in  preserv- 
ing timber  and  in  bricks  and 
tilea,  438 

Tatbam  and  Cheetham's  patent 
improvements  in  steam-engines, 
boUert,  furnaces,  pressure  indi- ' 
caters,   and   in   extinguishing  1 
fire  on  board  ship,  38 

Taarines's  patent  dynamometers, 
76 

Ti^loi's  patent  modes  of  manu- 
facturing carbonates  and  oxides 
of  barytes,  strontia,  soda  and 
potassa,and  sulphur  or  sulphuric 
acid,  256 

Tel^praph,the  submarine,bet  w^en 
Dover  and  Calais,  217,  233,  279. 
295,  413 

Telegraphic  case  of  Morse,  r. 
Bain»  435,  487 

Tel^raphs,  bell,  Howland's  pa- 
tent, 157 

,  electric :  Dering's  pa- 
tent improvements  in,  16 :  Al- 
lan's, 81 ;  Newton's,  136 ,-  Du- 


moot's,  187 :  Dick's  method  of 
protecting  submerged  wires, 
237  {  Little's  improvements, 
256 ;  Fontainemoreau's,  393 : 
Chatterton's  improvements  in 
protecting  insulated  wires,  jOO 

Theorem,  geometrical,  important. 
By  T.  T.  Wilkinson,  Esq.,  70 

Threads  or  yams,  Shaw's  patent 
improvements  in  manufactur- 
ing, 156 ;  Roberts's.  239 ;  Cheet- 
ham's,  276;  Harrison's  prepar- 
ing and  fintohing,  454 

Threshing  machinery,  Stephens'fi 
patent,  139 

Tickets, WUkins's  patent  improve- 
ments in,  418 

Tide-gauges.  Berthon'K  patent, 
481 

Tile  and  brick  macbiner)',  Hart's 
patent,  258;  Nasmyth  and  Min- 
ton's,377;  Tate's,  438 

Tiles  and  bricks,  Beadon's  patent, 
159;  Cowper's,  393 ;  Tate's,  438 

Timber,  preserving,  Tate's  patent 
improvements  in,  438 

Time-  keepers,  MacDowall's  patent 
improvements  in,  318 

"TiUnia,'*  the  yacht,  193,  230, 
288,  310,  330.  367 

Tobacco-cutting  machinery,  Ar- 
cher's patent,  74 

Towns,  water  supplyand  drainage 
of,  JBoard  of  Health  Report, 
233,  246,  368,  386 

Travelling  wrappers,  Bycroft's  pa- 
tent, 79 

Traverse  shot,  Leach's  registered 
adjustable,  71 

Treatises,  Geometrical,  by  The 
Duke  of  Somerset,  206 

Trial-match  between  the  "  Ame- 
rica" and  *'Titania,"193 

Tubes  and  pipes,  metallic,  Re- 
mond's  improvements  in  the 
manufacture  of,  197;  Walker's, 
277;  Banister's,  496 

Tubular  store,  description  of  an 
improved,  201,  224 

Turnip-cutters,  Bui^ess's  patent, 
97;  Samuelson's,  99 

Turn- wrist  plough,  Dray's  regis- 
tered, 211 

Twisting  machinery,  Kirkman's 
patent  improvements  in,  198 

UUmer's  patent  8clf-inking  hand- 
printing press,  141 
Umbrellas,  Dawson's,  patent  im- 

Srovements  in,  2.')6 
ity,  designs  for  articles  of, 
registered,  20,  40,  60,  80.  100, 
120,  HO,  160,  180,  200,  220,  240, 
260,  280,  300,  320,  340,  360,  380, 
400,  420,  4iO,  4  ;CI,  480.  500,  520. 

Valves,  safety,  Andrews's  patent 
improvements  in,  356 

,  slide.  Smith's  patent,  398; 

Sharp's,  421;  Slate's,  455 

Velocimetent,  St.  John's  patent, 
19 

Velvets,  Gratrix's  patent  improve- 
ments in  manufacturing,  15; 
L.  M.  and  M.  Smith's,  419 

Ventilating  boots  and  shoes,  Mars- 
den's  patent,  119,  170 

improved    mode    of 

warming  and,  301,  224;  Smith 
and  Phillips's  patent  improve- 
ments in»  359 


Ventilators,  MeUish's  patent  Im- 

jprovements  in,  415 
Viaduct,  railway  bridge  and,  over 

the  Wye,  453 
Vint's  underwater  paddlewheels, 

300 

Wafers,  Brown'n  patent  improve- 
ments in,  59 

Walker's  registered  double  acting 
screw  press,  21 

(8.)  patent  improve- 
ments In  the  manufacture  of 
metallic  tubes,  277 

Warming  and  ventilating,  Im- 
proved mode  of,  261,  224; 
Smith  and  Phillips's  patent  im- 
provements in,  359 

Wash-waters,  Birkett's  patent 
mode  of  lecovering  soap  from, 
499 

Water,  decomposing,  Adams's  pa- 
tent methods  of,  456 

fireshening     apparatus, 

Briand  and  Fell's  patent,  121 ; 
Mr.  Bowie's,  253 

passage  between  the  Atlan- 


tic and  Pacific  accomplished,  190 
■proofing  composition,  Me- 


nottl's  patent,  17 

boots  and  shoes. 


Webley's  patent  mode  of,  378 
woven  and  felted 


fabrics,  Newton's   patent    im- 
provements in,  399 

-,  purifying,  Mr.  Holland's 


domestic   apparatus    for,  250, 
269 

supply,  metropolitan,  and 

arrangements  for   the   extinc- 
tion of  fire,  166 

and    drainage   of 


towns,  Report  of  the  General 
Board  of  Health,  233,  246,  368, 
388 

Watson's  patent  mode  of  wind 
propulsion,  77 

Wave-line  theory  of  ship-buUd- 
ing,  193,  230,  288,  310,  830,  845. 
367 

Weather,  influence  of  the  moon 
on  the,  149 

Weaving,  Gratrix's  patent  im- 
provements in,  15  ;  Corry's, 
38;  MelvUle's,  74;  Milnes  and 
Pickstone's,  75  ;  Sievier's,  98, 
475;  Crossley's,  118:  Newton's, 
119,  132;  Shaw's,  156;  Mow- 
bray's, 275 ;  Holt's,  276 ;  Cross's, 
318;  Keely  and  Wilkinson's, 
350 ;  Haines,  Hancock  and 
Thornton's,  418  ;  L.  M.  and  M. 
Smith's,  419;  Harrison's,  454; 
Crook  and  Mason's,  519 

Webley's  patent  improvements  in 
boots  and  shoes  and  in  water- 
proofing the  same,  378 

Webster,  Mr.  R.,  on  the  pendu- 
lum experiment,  37,  55,  72 

-— ''s  patent   improvements 

in  springs,  157 

Welding,  Stirling's  patent  im- 
provements, 134,  374 

AVettest  place  in  Great  Britain, 
the,  194 

Wheat,  autumn,  D'Urcle's  pa- 
tent method  of  increasing  the 
produce  of,  496 

Wlieels,  railway,  Andrew's  pa- 
tent improvements  in,  356 

White's  patent  hvdrocarbon  gas, 
Report  of  Dr.  Frankland,  23 
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Wilkins's  (£.)  patent   Improve- 
ments in  labels  or  tickets,  418 
(W.  C.)  patent  railway 


carriage  buflers,  450 

Wilkinson,  T.  T.,  £sq.,P.R.A.8. :  ( 
Dr.  Rutherford's  Tract  onequa-  i 
tions,  36 ;  an  important  geome-  , 
trical  theorem,   70  ;   contribu- 
tions to  the  history  of  mtthe- 
matlcal   periodicals,   263,    306, 
363,  445 :  Homer's  method  of ' 
solving    numerical   equations,  * 
406 ;  Halbert's,  501  i 

Williams's   patent   kteam   boiler  | 
Airnaces,  1 

Willis's  patent  improvements  in  | 
organs,  198 

Wimshurst's  patent  rotary  steam- 
engines  and  screw  propelling 
machinery,  281 ,  301 

Winding  machinery,  L.  M.  and 
M.  Smith's  patent  improve- 
ments in,  419 


Winnowing  maoliines,  Etnier's 
improvements  In,  220 

Wire,  Johnson's  patent  improve- 
ments m  annealing,  119 

Wires,  electro-telegraphic,  Dick's 
method  of  protecting  (sub- 
merged), 237;  Chattcrton's  (in- 
sulated), 500 

Wood'»  patent  improvements  in 
printing,  staining  figuring  and 
ornamenting  woven  fabrics,  lea 
ther,  &-C.,  159 

Woodcroft's  patent  improvements 
in  propelling,  118 

Woofcombing  machinery,  Shaw'a 

Eatent  improvements  in,   15C; 
Ister's,  196;  Ross's.  256,  280, 
382 
Worcester's,   The    Marquis    of, 

steam-engine,  425 
Wragg's  patent  improvements  in 
railway   and   other    carrisges, 
376 


Wrappers,   travelling,    Bycroffs 

patent,  79 
Wye,  railway  bridge  and  viaduct 

over  the,  453 

Yams,  Shaw's  patent  improve^ 
ments  in  manufacturing,  156  ; 
Roberts's,  239  ;  Cheetham's, 
276 


preparing    and   finishing, 

Harrison's,  434 ;  Ermen's,  519 


•  printing,   Melville's    pa- 
,71;  Delemer's,  415 


tent 


Young,  Professor,  on  the  rotation 
of  the  earth,  31 ;  his  introdne- 
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Zinc,  oxide  of,  Adams's  patent 
improvements  in  manufactur- 
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MR.  WILLIAMS'S  PATENT  STEAH-BOILEK  FUENACE8. 
FIf.  L 


Wk.  WILLIAHa't   VATKHT  n>AII'H>II.aK  VUkMAOBI. 

(Hr.  D.  t.  Wlllliiiu,  of  ThimUll,  Llindllo,  Cumsclbm,  Pulcnten.  SpccLftadon  EaiolM 
Jiuii!  7, 18S0.) 
Spteifiaiion. 
Mt  Impravementi  ia  fumae«  bare  for  their  object  the  eonitnictioii  of  faniaee% 
unicuUriT  thoM  employed  for  geDendDV  HesBi,  in  luob  muiDcr  ihat  tbe  fbnuee 
un  ataill  be  klvaji  kept  in  ■  eomp«nti«elj  oool  Btaie,  mad  that  the  air  (eroployed  l» 
■upport  cotnbuilion)  or  water  {empb^ed  to  feed  the  boiler)  a«  the  caie  may  be,  ahali 
be  healed  preTioui  to  their  introduetioa  into,  or  euljeclloii  to,  the  direct  Mtloo  of  the 
foraace.  Fig.  1  ii  a  lonnludmal  aeclian  of  a  tteam-boiler  furnace  thui  constrocled, 
fig.  2  a  croa-MctioD  of  Uie  same,  and  Bk- 3  «  pUn.  A  is  the  fire-place  ;  B  the  uh- 
pit)  C  a  porlioD  of  the  steun  boiler;  DD  tne  furnaoe  ban,  which  reit  at  front 
upon  the  cross-bearer  £,  and  at  the  baek  or  further  end  of  the  furnace  upon  a  bar 
F,  which  fonna  one  side  of  a  hollow  chamber  G.  The  flre-b*n  D  D  are  hollow, 
each  having  a  channel  H  paiiing  through  it  ^ro  end  to  end;  at  the  back  of  the 
furnace,  theie  different  chaonela  open  into  the  chamber  Q  (a«  repretented  in  the 
•ections  of  the  barf  in  flgi.  1  and  2),  while  in  front  tbej  terminate  in  openings  1 1 
formed  in  the  lower  aide  of  the  bar*.  K  ia  a  pipe  thniogh  which  a  conitant  lapplf 
of  atmospheric  air  is  kepi  flowing  into  the  chamber  G,  and  thence  into  the  channels 
inside  of  the  furnace  bars,  whence  |he  air,  in  a  heated  state,  iisues  through  the  open- 
ing! 1 1,  pasaei  directly  through,  between  the  hirnic«  bars,  into  the  fire,  and  tend* 
to  support  the  combustion  of  the  fuel.  By  the  arrangementa  juil  described,  the  coM 
air  pisiing  through  the  bars,  keeps  them  from  hecomine  too  much  heated,  and  they 
therefore  remain  much  longer  in  a  good  working  conailian,  while  the  air  supplied 
to  the  furnace  U  preTious  to  its  entry  amongst  the  fuel  raiaed  to  a  temperature 
exeeedlnglr  faTOUi^le  to  combustion,  and  a  considerable  saring  of  fuel  is  thereby 
effected.  In  some  cases  the  circulation  of  the  tir,  which  is  thuft  employed  for  keep- 
ing the  bars  cool  instead  of  being  |(epl  up  by  rarefaction  alone,  may  be  produced  or 
aiusied  by  means  of  a  fan  or  othet  mechanical  contrivance. 

Fil.3. 


The  arrangements,  which  are  shown  in  the  engranngB,  fbr  heating  air  to  supply  a 
■team  furnace  may,  with  slight  modifioalioni,  he  applied  to  heating  the  water 
Intended  lo  feed  boilers,  or  for  other  purpoaea.  In  that  case  the  openings  1 1  in 
the  bars  at  the  front  of  the  furnace  are  connected  to  the  pipe  I'  (indicated  by  dotted 
lines)  and  a  constant  snppW  of  cold  water  is  made  to  eommnnicsle  with  tbe  ebam- 
ber  G  by  means  of  a  pipe  G*,  smaller  than  llut  for  the  air.  The  Sre  ban  are  thus 
kept  constantly  filled  with  water,  which,  as  it  gets  heated,  is  drawn  off  by  means  of 
the  feed-pnmp  M  (connected  to  the  pipe  1*),  and  is  foroed  by  it  into  tbe  boiler 
throngh  the  pipe  !■.    By  the  force  pump  beii^r  ihnt  iaierpoeed  betwem  tbe  boiler 
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sod  the  fbnnee  l»ra,  the  proBfure  exerted  by  the  steam  upon  the  sarfeee  of  the 
water  in  the  boiler  is  preveDted  from  in  any  way  being  exerted  upon  that  contained 
in  the  fnmaoe  bars,  so  as  to  cause  any  disrupture  to  take  place,  either  in  them  or  in 
the  joints.  Instead  of  having  the  whole  set  of  bars  applied  to  either  of  the  pur- 
poses above  described,  part  of  them  may  be  employed  for  heating  the  air,  and  the 
remainder  for  heating  tne  feed  water ;  in  which  case  the  chamber  G  must  be  par- 
titimied  oJF,  and  the  conneotions  of  the  different  pipes  disposed  so  as  to  suit  such  an 
arrangement^  or  a  eontinuons  stream  of  water  mav  be  allowed  to  flow  through  the 
hen  to  keep  them  from  becoming  overheated,  the  neated  water  being  permitted  to 
nm  away  instead  of  being  forced  into  the  boiler. 
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It  has  been  said  that,  in  political  mat- 
ten^  a  lie,  uncontradicted  for  twenty- 
four  hours,  is  as  good  as  a  truth.  How 
long  a  false  theory  in  physics  requires  to 
obtain  this  prescription  has  not  been 
lUted,  but  thinking  it  high  time  the  pre- 
valent opinion  on  the  pendulum  experi- 
ments should  be  further  inquired  into,  I 
lend  you  with  much  diffidence  a  few 
lemarks.  The  English  mathematicians 
profess  to  have  derived  their  solution  of 
the  problem  from  the  French.  It  does 
not  appear  that  any  men  of  note  here 
have  published  originsl  or  complete  in- 
vestigations themselves.  It  is  to  be 
regretted  that  men  so  able  to  form  ori- 

?'nal  theories  themselves  as  Professors 
oung  and  Powell,  should  have  been 
contented  with  merely  illustrating  those 
of  others.  If  it  should  appear,  on  their 
fbrther  investigations^  that  the  theory  is 
unsound,  they  will  participate  in  this 
Kgret  Meantime,  without  any  preten- 
sions to  be  able  to  form  another  complete 
theory,  I  am  anxious  to  state  the  views  I 
take  of  theirs,  wbicb,  if  they  have  no 
effect  in  modifying  it,  may  make  some 
approach  to  a  more  popular  appreciation 
of  the  phenomena. 

At  tne  outset  I  wish  to  guard  myself 
against  being  supposed  in  the  least  de- 
gree to  call  in  question  the  reality  of  the 
experiments.  1  think  thev  most  assur- 
edly form  the  basis  of  a  demonstration 
of  the  rotation  of  the  earth  of  a  highly 
interesting  character,  and  peculiarly  fitted 
to  strike  the  popular  mino.  The  doubts 
expreMed  upon  the  subject  from  various 
quarters,  are  obviously  the  result  of  most 
defective  arrangements  for  performing 
the  experiments.  No  such  doubts  have 
arisen  from  the  experiments  performed 
in  this  place  under  the  direction  of  your 
oeeasional  correspondent,  Mr.  Uriah 
Clarke    ooae  of  the  apparent  anomalies 


having  arisen.*  In  fact,  the  experiment 
is  a  new  one,  requiring  great  care  to  ad- 
just the  parts;  but  when  the  necessary 
care  is  taxen,  the  result  is  uniformly  de* 
cisive  of  the  effect  being  caused  by  tiie 
rotation  of  the  earth. 

The  theory  we  wish  to  examine  is 
thus  propounded  :— 

Mr.  Silvester,  in  his  letter  to  the  Times^ 
April  25tb,  inserted  in  your  No.  1447, 
says — "  M.  Binet*s  investigation  leaves 
nothing  to  be  desired  in  point  of  vigour 
of  demonstration ;  the  same  result  has 
been  obtained,  after  a  more  compendious 
method,  by  two  English  analysts,  the 
correctness  of  which  I  can  attest.  For 
the  sake  of  those  thinkers  who  form  an 
intermediate  class  between  those  who  are 
incapable  of  any  proof  except  what  ap- 
peals directly  to  tne  senses,  and  the  ele- 
vated few  who  can  comprehend  the  form 
of  an  analytical  investigation,  I  ofier  a 
brief  recapitulation  of  the  argument  only 
hinted  at  m  my  former  letter. 

'*  At  the  pole  it  is  obvious  the  plane 
of  vibration  remains  fixed  in  space,  and 
therefore  appears  to  revolve  at  the  rate 
of  15"  per  hour.  At  the  equator  the 
Maw  of  sufficient  reason*  shows  there 
can  be  no  apparent  rotation  either  way. 
As  regards  places  intermediate 


•  A  paper  explanatory  of  the  experimenU  ro- 
ftmd  to,  bv  our  ettacfmed  friond  Mr.  Clarkt,  ap- 
pearad  in  the  Leicuier  Mtremry  about  tU  weeka 
ago.  We  meant  to  have  republished  it  in  our 
pegeti  bat  it  haa  been  excluded  by  a  preieare  of 
other  matters  till  its  appearance  now  would  be  out 
of  season.  According  to  the  theoretical  rule  for  as- 
ceruintng  the  apparent  deflection^namely,  15^ per 
hour  at  the  pole,  and  for  other  places  as  the  sine  of 
the  latitude^the  deflection  inould  be  somewhat 
less  than  12^  for  the  latitude  of  Leicester;  but  Mr. 
Clarke  found,  "(torn  actual  experiments  nuny 
times  repeated.**  that  it  is  more  than  liP.  ThU 
diserepancy  is  supposed  by  Hr.  Clarke  to  arise  f^om 
the  theoretioal  ciuculatfons  having  been  made  oa 
the  supposition  of  the  earth  baing  a  spheriealia* 
stead  of  a  aphenldal  body. 

b2 
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between  the  pole  and  the  e^utter,  ft  rough 
hot  lubetftnttftiiy  eoneot  inmw  of  the  phe* 
nomenoB  oiajrbe  reaiooed  oat  fhui:*** 
Bj  ft  procew  known  to  geometera,  the 
rotfttion  of  the  enrtfa  mbont  its  pole  uutj 
be  supposed  to  be  Tspioced  b^t  two  simui* 
ttmeauM  roUAkms  tbont  two  ideal  poi«t» 
one  ranaing  straight  np  under  the  plaee 
of  observation,  the  other  passioc  ihroueh 
the  eftrth*s  oentre  ftt  xighl  fttines  to  & 
former.  This  latter  pole  wul  produee 
no  eflReet.  The  jartnenpa/,  and  I  tmap 
9ay  Mmi  observed  effeet,  wHl  be  dde 
sofelv  to  the  rotation  about  the  ideal  pok^ 
which  Is  on  a  line  with  the  point  of  sus- 
pension, and  the  late  of  its  vibratioA  h 
the  entire  and  tme  vats  diosiniahed  as 
the  sine  of  the  latttnde  to  uniij.  The 
motion  is  the  result  of  a  rational  and 
matfaenntieal  investigation  ia  which  two 
things  base  f  o  be  contidered«*-4he  OMlion 
of  tlM  earth  and  the  motbn  of  the  plane 
itself,  if  the  mode  of  ezpbnalion  be 
attempted  to  he  kept  up ;  and  the  differ* 
eooe  of  those  two  motions  vrHl  become 


apnarent  to 

riow  as  at  the  pole  the  apparent  mo- 
tion is  due  to  the  iwnriabtlitj  of  the 
pendulum's  plane,  oonpled  with  the 
earth's  motien,  at  every  other  place  the 
same  elRiet  woaid  be  pt odnoed  in  a  oom- 
pleie  revolution  in  twentj^foar  hours  if 
thepiane  remained  invariable,  and  there- 
fore aaj  vaiiatiaQ  in  the  time  of  a  revo- 
lution eonld  onbr  be  effeated  by  en  aetnal 
motion  of  the  plaae,'~-a  mode  of  expl4- 
nation,  however,  whioh  Mr.  SiWeater 
seems  to  depreeate^ 

To  say  nothing  aboot  theeasy  way  in 
which  Mr.  Silveater  disposce  of  one  of 
the  two  ideal  rocafiona  into  which»  iar 
solvhig  the  problem,  he  anpposea  the 
rotation  of  the  earth  to  he  resolved,  nd- 
thing  can  be  clearsrtinat  thai  it  is  impos- 
sible to  neglect  either,  nnlem  it  has  its 
whole  effect  expended,  in  verily  and  In- 
deed causing  the  plane  of  vibration  4o 
move  in  the  same  diveatioatf  'Whether 
any  inch  eflbct  is  due  to  the  rqeoted 
rotation,  and  if  ao,  ia  st hat  manner  it  is 
aoeomplished,  dl'the  wrtoa  <npott  this 
subject  are  entire^  silent ;  and  yet  th^ 
all  follow  M.  Binet  in  omkiag  -tbta  art!- 
floe  of  geometry  first  uoed  hy  Baicr  the 
foundation  of  thelp  aolutioii.  ilt  is  ^f 
eourse  difBcoU  for*  a  penon  of*  email 
attainments  in  edcnliittons  to  say  the 
pffoocM  Is  inafmlieaUe  to  the  aneatlon 
altogetheri  but  it  is  not  too  much  to 


those  better  informed  to  (joint  out  some 
reasons  why  they  suppose  it  to  be  appli- 
cable. Tbe  very  loose  terms  in  which 
Mr.  Silvester  states  his  proposition  are 
such  as  not  to  create  any  great  confidence 
ia  it;  and  your  very  intelligent  corre- 
spondeat,  '*  S.  Y.,"  who  has  on  former 
occasioaa  wielded  no  weak  weapons 
against  the  undue  pretensions  of  the 
mere  mathematicians,  is  ao  struck  by 
Uie  faisufficiency  of  the  ground  for  first 
resolving  the  real  rotation  into  two  ideal 
cmeS)  thus  treating  both  as  real,  and 
afterwards  arbitrarily  rejecdnff  one  of 
them  as  haviiig  no  effect,  that  ne  seema 
to  doubt  the  reality  of  the  phenomenon 
altogether.  However,  in  the  imperfect 
report  of  Professor  Poweirs  lecture,  we 
are  told  that  tho  Astronomer  Royal 
agrees  with  him  in  opinion  that  the  exact 
determination  of  the  direction  of  the 
plane  cannot  be  made  oa  anj^  general 
c^mtd^atioHs,  but  must  be  the  result  of 
detailed  raathcmatiaai  investigation* 

Let  us  therefore  return  to  Uie  inquiry. 
At  the  pole  the  plane  of  vibmtion  con- 
tinues inTariabie-T-it  maintains  its  first 
poeition,  1st,  in  direction;  ^nd,  in  its 
relation  to  the  plane  of  rotation ;  drd,  in 
tbe  horiaontal  direction  of  the  line  join- 
ing the  centres  of  the  ball  at  the  two 
eatreme  distances.  At  the  equator  the 
plane  of  vibration  is  equally  invariable 
in  direction  ;  for  if  the  pendulum  be  set 
vibrating  north  and  south,  although  the 
plane  will  revolve  round  with  the  earth, 
the  direction  of  the  plane  north  and 
south  will  be  anchangeable.  In  like 
maniMr,  if  set  vibratii^  east  and  west, 
the  plane  will  remain  unchanged,  though 
the  direction  of  the  line  joining  the  cen- 
tres of  the  ball  at  the  two  extremes  will 
vary  through  the  whole  circle.  At  any 
intermediate  latitude,  tbe  plane  will  vsrj 
in  Inclination  fiK>m  the  perpendicular  on 
the  plane  ol  rotation  to  an  angle  equal  to 
the  latitude  of  the  plane*;  and  the  Hoe 
joining  Uie  centres  of  tbe  ball  at  the  two 
extretties  will  vary  from  a  parallel  wiih 
the  nkae  of  rotatioci  to  an  inclination 
equal  to  Ae  same  angle)  b^t  .it  is  not 
equally  obvious^  though  it  may  be  true, 
that  the  ddreotioa  of  the  plane  varies  at 
alL  Now  this  m  an  important  conside- 
ration ;  for  fi'om  tbe  fact  of  the  table 
under  the  pendnlnra  qMintaining  always 
the  same  position  witii  respect  to  the 
axis  of  the  pendulcanyand  coasequently 
witii  Mbitlon  to  the  line  wh?jre  ibe  phme 


tH8  BOTATTON  OT  THB  BABTH. 


of  the  pendbfom  cats  it,  tills  dirmim  of 
the  plane  Is  the  only  quantity  aflR^ting 
tbe  problem  at  aU ;  and  if  that  is  inta- 
liable^  the  table  under  it  will  nAtke  a 
eomplete  reTolotlott  In  twenty- fOlirhoor« 
in  every  part  of  the  earth  except  at  the 
equator,  however  much  the  other  oondi- 
tiona  inay  Tary.  Befbre  proceeding  to 
iiiTeatij^ate  in  what  way  this  dlredtion  of 
Ihe  pHoe  foay  be  Sable  fo  tary,  let  ns 
aee  how  this  view  of  the  matter  affects 
the  theory  under  examination.  We  have 
before  conehided  that  if  Ebler's  process 
la  applicable  to  this  question^  it  will  be 
by  one  of  the  rotations  having  ita  whole 
effect  expended  in  malting  the  plane  of 
Tibration  realW  move  in  the  same  direc- 
tion as  the  earth.  We  can  now  subati* 
tute  \he^' direction  of  the  pUnb  instead  of 
ihe  plane  Itself. 

Kow  as  in  trivetllng  frdm  the  pole  to 
ihe  equator,  this  theoi'yassumea  that  the 
quantity  of  apparent  motion  of  the  pen- 
dulum^ as  caused  by  the  effi»ctive  rota* 
tfon.  Is  conrtantlj  decreasitig,  ^e  effect 
of  the  other '  rotation  is  continually  in- 
creadng  tlH,  in  approachinK  the  equator, 
U  win  ax  last  become  indennhively  near 
to  a  complete  revolution.  How  cornea 
h,  then,  when  H  arrives  at  the  equator  it 
will,  as  we  have  just  seen,  have  no  cifeot 
whatever,— tlie  direction  of  the  plane 
there  remaluing  absolutely  unchange- 
able f 

ynth  great  respect  for  Frofeisor  Youug, 
t  consider  the  explauatlon  gf  von  by  blm 
neither  true  nor  consistent  with  the 
theory  of  M.  Binet  Th&  professor  not 
only  considers  the  plaue  of  vibration  at 
all  latitudes  iavariablei  but  he  eten  con- 
siders the  line  joining  the  ocntrea  of  the 
ball  at  the  two  extremeiB  as  absolutely 
Inva^ble  in  the  direction  Of  its  iaotina- 
tion  along  any  one  assumed  meridiaii. 
This  appears  a  atrange  misoouoeptlon-*- 
bot  his  whole  theory  is  built  upon  it. 
He  says  this  line,  daring  the  motion  of 
the  earth  fVtmi  One  meridiaii  to  another, 
win  make  an  angle,  not  of  the  distanoe 
of  the  m^ridfans,  but  of  thehr  iiMlfoatkNis 
at  the  apeit  of  a  cone  fbrmod  by  a  pro- 
longation of  the  tangeata  at  the  iatltode 
In  qui^dn.  Now  aa  a^  mathemarical 
dedue^oi^  fl-ottt  the  immediate  premiaos, 
this  !a  unquestionable  I  but  these  pre- 
misca  are  not  thef  eruditions  of  the  pro- 
bletii.  WKeli  the  horisontal  line^  as  he 
ealK  It/haSl  kMved  at  th«  aeooud  pgai- 
tfoti,  itbd  liMu^d  a  difibretit  dire^im, 


it  wrast  i^  be  horiaontal;  and  aa  tbe 
horizontal  plane  has  changed  Uie  direc- 
tion of  its  inclination,  the  line  baa  no 
Kmger  tbe  iselination  of  tbe  tangent  to 
tbe  meridian  it'  had  at  first,  and  an  addi* 
tlon  will  have  to  be  made  to  the  angle  of 
iia  naotion  of  a  quantity  due  to  the  change 
of  fu  inclhiatian.  In  its  motioo  to  eaeh 
acwceediQif  naridiaD^  tbe  angle  to  tie 
added  w91  be  aa  incfaasing  quantity ;  aa 
that,  on  hia  own  snpfiostlion  thus  eor- 
reeied,  whan  the  esrdr  baa  revolved  90<^, 
the  motion  wiil  have  Jieoompllahed  90*" 
also. 

There  is  a  mode  of  viewing  ProfeaM»r 
Taaog*B  theory  which  would  render  it 
intell^bley  but  which  ahows  ita  utter 
fflapplieabiilty  to  aolve  the  probleoELi  By 
auppoehig  the  line  to  retain  the  first  in- 
cliuatioa,  and  not  to  follow  the  horiaontal 
plane^  it'woidd'tite^  have  the  motion  he 
ascribe  to  iti  and  would  Ibrm  a  double 
cone  dttrii»  cme  "revolution  of  the  earth, 
each  exactly  aimtlaa  to  the  cone  formed 
by  the  prolonged  tangents  to  the  aneri- 
dians;  and  in  thia  nann«r  might  be  con- 
Mertd  aa  makioff  a  complete  revolution 
uithout  going'  throui^  360'';  but  that 
tiMB  professor  coidd  conoeive  this  aa  sop- 
pornng  Mr.  Silvaater'a  viowsi  which  he 
aontidered abundantly aaftbfactory,  lam 
at  a  loBs  to  conoeive. 

Let  ot  now,  however^  endeavour  to 
inveatigate^  wwa  ordinary  manner  auited 
to  eonMUQU  misds,  by  what  meana  the 
diroetion  of  the  plaae  at  any  latitude 
'ooold  Be  mHfle  to-  #ary,-aad  in  the  oataet 
let  us  divest  ourselver  ef  the  prevalenti 
lihaiigh' vague,  nmion  that  some  of  the 
earth's  tnotbqa  conld  of  theraaelvea 
eiVtft  thia  obyect.  Mo^  truth  in  phyaica 
IS  better  eatabliahed  than  that  any  num- 
ber of  motiona  impreased  on  a  body  are 
perfectly  hMiepenmit  of  each  otlier,  it 
is  thO  very  palncipte  of  the  aeeond  law 
^  motion -whioh  it  la  too  late  in  the  pro- 
graia  of  acteuoa  to  expect  to  aee  re- 
poaled.  The  only  way  in  which  one 
motion  of  a  body  can  be  inatruaaental  in 
cansingawy  alMvation  of  aiiother  motion, 
la  by  wrogingit  within  the  action  of  a 
•fbnse,  or  hy  altering  iia  relation  to  a 
foaoe  to  whiok  it  is  incident.  In  thia 
ihstane<%  tbe  motron  of  the  earth  can 
bring  file  panduhms^within  the  sphere  of 
no  now  foroew  Can  it,  therefore,  alter 
•  its  retethm  to  file  Ibrce  of  gravity  to 
whaoh  it' ik  nh-eady  inoidentr  Let  m 
In  die  oadlktioni  of  a  pendulum 
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the  ball  is  alternately  od  each  side  of  the 
axis,  in  an  exactly  symmetrical  manner ; 
any  effect,  therefore,  that  can  be  pro- 
duced on  the  ball  in  its  passage  from  the 
axis  to  the  extreme  distance  and  back 
again,  on  one  side,  would  be  exactly 
balanced  by  a  corresponding  effect  on  the 
other  side,  and,  as  far  as  the  present 
question  is  concerned,  the  whole  effect 
on  each  side  might  be  considered  as  con- 
centrated in  that  on  the  ball  when  at  each 
extreme.  It  will  not,  perhaps,  there* 
fore,  involve  any  error  if  we  suppose  the 
force  of  gravity  on  the  pendulum  repre- 
sented by  a  line  from  the  centre  of  the 
earth  to  the  ball  of  the  pendulum  at 
each  of  the  two  extremes.  And  if  we 
consider  the  plane  of  the  pendulum,  and 
its  axis  extended  to  the  centre  of  the 
earth  within  these  two  lines,  we  shall  be 
able  easily  to  see  what  effect  anr  altera- 
tion of  its  position  may  be  likely  to 
cause.  In  the  first  place,  this  extended 
plane  will  at  all  times  be  in  the  section  of 
a  great  circle  of  the  sphere,  that  at  all 
times  when  at  rnst  gravity  can  have  no 
effect  whatever  in  causing  any  deflection 
of  the  plane,  its  action  on  the  plane  being 
in  the  direction  of  it,  and  symmetrical  on 
each  side  its  axis.  Moreover,  it  might 
to  some  minds  be  sufficient  to  say  that  as 
the  rotation  of  the  earth  in  altering  the 
position  of  this  plane  acts  on  a  single 

f»oint,  that  of  suspension  of  the  pendu- 
um,  or  the  extremity  of  the  axis  pro- 
longed from  the  centre,  the  force  of 
gravity  from  the  centre  can  have  no 
effect  whatever  in  causing  the  plane  to 
deflect  or  twist  in  any  direction.  But  a 
little  detailed  consideration  may  make 
it  clearer ;  first,  the  motion  of  the  point 
of  suspension  is  in  a  circle  on  the  out- 
side of  a  sphere,  which  motion  may 
obviously  be  resolved  into  two  motions, 
— one  in  a  great  circle  in  the  direction 
of  the  plane  itself,  and  the  other  in  a 
great  circle  at  right  angles  to  the  for- 
mer. And  this  would  in  fact  be  true 
in  its  motion  from  one  point  to  an- 
other, independent  of  the  two  points 
lying  in  a  circle.  Now,  the  motion  of 
the  plane  in  its  own  direction  obviously 
never  alters  its  relation  to  the  central 
force,  and  its  motion  at  right  angles  to 
it,  as  it  is  in  a  great  circle,  never 
alters  its  position  as  regards  the  oentre, 
that  remaining  perfeetty  symmetrieal  to 
it  every  moment.  Thmfore  the  nnited 
actioo,    simultaneously,   in   these   two 


directions  cannot  have  any  effect.  Con- 
sequently, if  the  assumptions  I  have 
started  with  are  allowable,  the  direction 
of  the  plane  of  vibration  at  any  latitude 
is  absolute,  invariable.  If  the  assump- 
tions arc  not  allowable  to  the  extent  I 
have  taken  them,  the  simplicity  of  the 
process,  perhaps,  may  make  the  correc- 
tions that  would  be  necessary  easy  to  be 
understood,  and  I  may  be  informed  by 
others  more  competent  to  such  inquiriesy 
what  the  amount  due  to  such  correc- 
tions is. 

Some  general  considerations  seem  to 
strengthen  these  conclusions. —  The 
second  law  of  motion  says,  that  a  body 
in  motion  is  acted  on  by  a  force,  in 
amount  and  direction  the  same  as  a  body 
at  rest.  Now,  in  actuating  the  motion 
of  a  pendulum,  it  cannot  be  said  that 
any  motion  is  imparted  at  all,  but  only  a 
direction  given  to  a  motion  derived  from 
gravity;  now,  if  direction  only  is  the 
thing  imparted,  the  force  for  the  motion 
existing  before,  it  is  this  direction  only 
that  is  independent  and  likely  to  remain 
unchangeable.  Besides,  I  understand 
the  nicest  experiments  have  been  made 
long  ago,  proving  that  a  pendulum 
vibrates  in  exactly  the  same  time  in 
whatever  azimuth  it  oscillates;  and  as  the 
earth's  rotation,  if  it  could  have  any 
effect  in  deflecting  the  plane  of  a  pendu- 
lum hanging  free,  would  have  an  equi- 
valent effect  in  retarding  the  motion  of 
one  which,  for  such  experiments,  must 
be  constructed  to  move  in  a  prescribed 
direction,  we  may  presume  no  such 
effect  belongs  to  the  rotation.  Still,  on 
this  last  point,  it  must  be  conceded,  that 
it  is  perhaps  not  known  whether  the 
times  of  a  pendulum  hanging  quite  free 
would  be  the  same  as  one  constrained  to 
vibrate  in  one  direction,  as  all  those 
attached  to  common  clocks  are. 

Another  point  may  be  just  mentioned  ; 
it  seems  probable  that  any  deflection  of 
the  plane  produced  by  gravity  during 
the  motion  of  the  point  of  suspension 
in  a  circle,  would  not  be  all  one  way — 
that  what  might  be  produced  in  one 
direction  through  the  first  quadrant 
would  be  reversed  in  the  second — what 
might  be  produced  in  the  third  would 
be  reversed  in  the  fourth,  or  \}ice  versd. 
If  these  views  raise  the  presumption 
that  the  direction  of  the  plane  may  be 
invariable  at  all  latitudes,  or  that  at  any 
rate  the  oompendious  method  of  the  two 
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rotations  cannot  be  applied,  it  becomes 
neeessary  next  to  inquire  in  what  man- 
ner the  apparent  motion  of  the  plane 
will  manifest  itself  on  the  graduated 
table  at   any  latitude.    This    inquiry, 
however  necessary,  has  not    yet  been 
entered  into  by  any  of  the  writers   on 
the  subject, — their  mode  of  investigation 
having  for  its  object  to  show  the  exact 
motion  of  the  plane  on  the  horizontal 
table  itself.   In  an  inquiry  into  the  efPect 
of  the  motion  of  an  inyariable  plane  on 
the  horisontal  table,  it  is  necessary  to 
bring  into  the  calculation  the  inclination 
of  the  horizontal  plane  to  the  plane  of 
rotation,  and  the  airection  of  its  inclina- 
tion, as  it  is  the  projection  of  the  appa- 
rent equable    motion  of   the  plane  of 
vibration  od  the  equstorial  plane  upon 
the  horisontal  plane  that  is  required. 
This  we  have  no  occasion  to  calculate, 
(or  it  is  already  provided  to  our  hands  in 
the  motion  of  the  shadow  of  an  hori- 
sontal  san-dial :  the  number  of  degrees 
and  minutes  for  every  hour  of  the  dial 
being  the  distances  for  every  correspond- 
ii^  hour  of  the  apparent  motion  of  the 
pendulum's  plane.    It  will  not  be  necea- 
•ary  to   illustrate  this  further,  as  the 
slightest  consideration  will  be  sufficient 
to  show  the  analogy  of  any  invariable 
plane  intersecting  the  plane  of  rotation 
with  the  shadow  of  the  stile  of  a  sun- 
dial, which  u  always  parallel  with  the 
pole  of  the  earth.    For  the  latitude  of 
London,  the  distances  will  be  as  fol- 
bws: — 

1st  Honr  from  (ho  North  both  ways  11''  61' 
2iid  •*••  ••••  12  28 

3rd  ••«■  ■•••  13^44' 

4th  ....  ...•  15**  33' 

5th  ....  ....  17*^30' 

6th  ending  East  and  West    18^54' 

The  apparent  motion  of  the  plane  of 
vibration,  if  invariable,  on  an  horiaootal 
plane  fioreaoh  directiooias  stated  above, 
IS  the  true  quantity  derived  from  the 
equable  motion  of  the  earth  of  1^°  per 
hour,  as  certainl v  as  1^°  itself  would  be 
the  quantity  at  the  polea. 

It  only  now  remains  to  inquire  how 
far  experameota  sanction  either  view. 
In  neither  ease  are  they  decisive.  Qene-' 
rally  they  are  represented  as  giving  an 
uniform  motion  rather  more  than  the 
sinea  of  the  tatitude  require ;  and  if  the 
experiment!?,  have  been  mostly  ooniiBed 
to  a  direc|i4Ni  neaiiy  noirtlt  ixnd  seuth, 
aa  there  is  xeaB<m  to  think  probable,  it 


would  be  slightly  in  favour  of  these 
views.  Then  the  experiments  at  Dublin 
showed  that  the  rate  of  motion  varied, 
being  least  between  the  north  and  east 
and  greatest  between  north  and  west,  but 
the  amount  of  difference  is  not  stated ; 
thisalso  in  some  slight  degree  supports  the 
views  here  stated.  It  must,  however,  be 
clearly  admitted  that  no  experiments  have 
been  reported  that  sanction  in  any  degree 
the  rate  of  motion  in  an  east  and  west 
direction  which  these  views  require.  Per- 
haps more  accurate  measurements  of  the 
angular  motion  in  all  directions  may 
open  op  some  further  views,  either  more 
Clearly  to  confirm  the  received  theory  or 
to  point  out  more  distinctly  where  it  fails. 
If  any  experiments  could  show  decisively 
the  effect  said  to  be  produced  by  the 
little  instrument  invented  bv  Professor 
Wheatstone,  or  even  if  full  reliance  could 
be  placed  upon  the  reported  performance 
of  that  instrument  itMlf,  in  all  positions, 
the  question  would  he  at  an  end.  In 
matters  of  this  sort  any  theory  not  sup- 
ported in  all  points  by  experiments 
applied  successively  to  meet  the  diffieul* 
ties  of  the  question  must  be  given  up. 
No  deduction  of  the  reason  from  other 
facts  and  laws  can  stand  comparison  with 
the  induction  of  a  sufficient  number  of 
the  special  facts  of  the  case.  My  wish 
being  only  to  elicit  trnth,  I  have  ab- 
stained from  any  harsh  expressions  or 
anything  like  a  sneer  at  what  I  may  conr 
sider  unseemly  airs  assumed  by  soma 
writers  on  this  subject* 

B.  EoZZfiLL. 

Leicester,  June  24,  1851, 


TBK  PATINT-LAW  AMBNDMBNT  SILL— 
"  NO.  III." 

On  Taesday  last  Earl  Granville  laid 
before  the  Heuse  of  Lords,  from  the 
Select  Goouniltiea  csi  the  Law  of  PaCeat^ 
anawbiU,  dttbbed**N^d."  Our  rea* 
ders  will  leooUect  that  there  were  already 
two  bills  in  the  field ;  namely,  "  No.  1«" 
proposed  by  Lord  Brougham,  and  '*  No. 
2,**  brottght  forward  under  Government 
auspices.  In  the  course  of  the  diseussion 
which  took  place  on  the  present  occasion, 
Lord  Aroitgham  observed,  that  **  letters 
had  reached  him  by  scores  from  persons 
complwMng  chat  he  had  abandoned  ku 
bill  aboul  patents.  Nov  his  noble  friead 
(Lord  Granville)  knew  that  he  had  not 
abandoned  his  bill,  any  more  than  he 
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SSaii  OMBfiU^)  bid  ( jfcas^iM^, .  bis«. 
0^  bUb'  ««w  nfeived  itor.dM^  Gomt 

eteh — witfep  tome  inftportiim  .  iiidil^ 
MggMteil'lB  ihe^dmnniUefrr^^hMlr.b^eft 
iiixcid-  iip^«ttd  ami^mitedi  atiil  wese;^ 
in  tb«  iBMsdre  before  «ha.  HonMk" 

This 'w«  fltidi* on  ft:o9iiipni8l»i  .off  febe 
Aree'Wlb/  U»  b» about  «bti  teAl  6W»  «C 
the  eite^'iiid'  mme kmteMlnwiylM  the 


4  ^dVe  ifcff  V'«  t^  prbiaoe  «.ir«if 


out 


iiriMlpai  ftaHttiB  of  biliB  *<l(ou  1  '*  «a4 
'*No.  2'?  befbra  wii<  iMden,'  we.  eb»ll 
»«#  ecNi(faiie'o«itelveiitoibei.*MiiiporliMt 
aMtlott  *'  iirtrodfioeMj  thetSeloetfiom^ 

niittetti'  ^  ••■  .'  '■  -'-  '  '■  ••  •  •'"  J  " 
'Thi8«'«Mi^iWftti  •the:eiitiire'QSt»i|ktmi 
of  1M  wUhvkm  ftwm  the  tiporetioR  ol 
IMrtcMtt'l  attd«roOii4  oprofmsbm-lorUio 
ftdvonteqi«nl  >of*«venr.oppli<MitHm  for* 

Citi  In ^rdcw  Unt attondsamirf  nmj 
diak  taeltoosoMt^lb'dppMc  tbe  gwtu 
of  It  <ijMi4  Broitgbom*'ob«raotorfaied 
fli«i6t «»  ^^  ia^ri^ementi,"  aiifdi«he  Se- 
leotT'OMWMitUovtM'  otirttd  to  iiave  ap* 
ttrovod^  <of  'limD  ^luaaoiiBioatlyJ^  Wo 
DnoMy  fMbisme  to  think  tbarthey^mi 
on  'Ihe-voHltrary,  'ptodigioai  blemUbeti 
wtd'itt^«i,  tf  pmlited  hi,  niust  ifmm 
fttal  liot'  ottif  to  iher^bill  No:  8^hm^  Id 
tbto«bolo<ftdl'Of  billf.  Wo'dtd  ooiollo* 
cetber  Wie'eiihor  N«r  1  or  No.  2,  bat  •« 
both  pnfvMod  ifor  the  conioHdatiott  iaio 
one;  of  the  tbvM  patents  fcp  Eag^d, 
SeotlaMd,  and  itelandr  (now  so  absiitdly 
iopaff«ied),  wo  wvte  wiUia^/  for  itfae  «ifce 
of  80  greatiii'inprovvmsnt.as  thntrlo 
oveHooh  all  tetnor  obgoeHons^  and  #eU 
eontent  tet  oithor'bilk  sbsold  (kAss.  *  If, 
bowo¥or»  tho  OMlsoHdation  of  tbo  ihvce 
patents  is  to  W^aodompaaied  with  the 
ezemptbn  of  lbo-wbok'4ifi  (hip  tMrfoaitta 
and  foi<ei|fn-  posstsshnli  ftiini  ihe'opcra- 
tlnn-ef  paten«s'alt)Ogetber/*^i/iAtf  »t^fAf# 

Mmtf,  mtd'piiwf  o/  tnoantioiia  Uttoke 
kgMt€d  tkrough^uiMiowhole  of  ike 
fhnim  pimeuUmi  rnmA  d^rindemise^ 
ike  BriiiMh  CVoi0li;*««Hnid  if^  aloreover, 
a  legal  obatrnoiion  ^nnhdaad  of-  before  is 
to  boJnMrpOiOll  «gii«st  >tba-gtant  of 
paleiMi^'eteA  for  tho^wotber  odvntrjr*- 
tken  w^mttat^aty-tbaititfae.adlrattti^  of 
oonMidatlmr  MnlA  bo  dearif  oamed^at 

•nob  apfitei'   '1^^'^'  >      -"  •'    

Thb^^aamiptffm  ofHhe^ooioiABB  iaiane 
of  ih»  «0it  ffbtdNitel^iflHlfiiiralfoBnl 
l^}slatfTt»J'fir«|Meto  wbMt  otw  •^oaiBe 
ttMor  our  observatioBU  Lnrt^  4tiSlniBl- 
vilU  did  not  oatt^rn  a  singie  fotcmfar 


.  .The.pW  of  adveriisin^  /&r  tfpM£ 
tiqn  f,(k^^t^U  is  not  much  ))eitiBr,_ltfr 
a  plim  c<fticei7ed  in  the  interest  6t  tb^ 
liwi-Q^Sc^rs  of ,  tbe  Gro#n  (drfodier  of 
c^Ttoffi  ,wm.  functhnarUs  fir6p(>feirw 
k$  pppointai  by  |be  TeritHtH  Quid  Vifi; 
•mrbiit  wtoUy  uiyustilBable  on  gfonitdK 
eiOner,  oCp^b^c.  poljoy  or  Jbf  prtYat^ 

Botn  clauses  are  maniferay  dlc^tefl 
byn  «^i.t  aliogetbf p.  adverse  to  patgjtii 
and  to  the  rights  pf  tnVeti tors.  The 
exepiptioii  of  the  coloAtes  And  fordgfi 
possessions  is  but  a  first  ste'p  towards 
4^0  uUer  extinction  qJ  patent  tfghH 
throifffhwt  the  whofe  of ,  Me  'BriHth 
^S'flipw.  ,tn4eeii,  BstI  GrsnviHe  and 
otbc;r  l<v^  franVIy  confessed  thai'  tbef 
were^ apposed  op  nripcfple,  tbiihebjMeni 
of  ^sOfii^ts.  altogether,  and  ,tihat  iti  trjing 
io<IMnen4  the  existing  systetti/tbey  btft 
lieJded  taa  conylction  t)ia^  ^be  gmietid 
senae  /pf  the  Qountfy  was]  so  ftr .  agafttst 
thcpn,  wi^  called  tor  amendin^ot  onl¥i^ 
not  abohtion. . 

Inyentbrs  and^  patentee^  "will  n6W  |l^ 
di4^fore»  wb&t  Ibe^r  have  to  bdne M^ift 
the  h^ni$  f>t  Government*  7°^  Ml 
**No.  3/  has  stfUfo  fo/Hitm^  iStk 
OoDmioBSi  and  U  inust  be  therefore*  c^ 
posed  most  ])romptty  and  Vfgon^u^Y,  V 
&nvei;itiye  geniys  iS  stiu  to  have  a  {Aaee 
in,  tbia  country  among  tb^e  sdurces  df 
Indiyidual  adyancement  und'  tfatiotiri 
pr^perity.  We  shart  return  toHbeaoM- 
M9;.in  our  nexU  /  '  -  -^ 

jHja  FjR«  ATtotttfOV'tmiMn     "• 

A.p0raon.4>f  ibe  namb  of  JPt^liiy  w^ 

tfeia  Arst  who.disoDxer^^  the  reoent  disai- 
:IV0M«  ooi^flsg^tjion  at  X^ndoi^-bridgtit 
•and  the  Hrst  to  enter  th^  'bhirdfng  afttfr 
«lho4ri9  had  broken  out.  Recording  to  the 

Titm*  of  tbe26th  instsnt,  he  in  evidence 
'Oaid,  ^VHis  opinion  was,  that  had  tie  bid 

a  few  psils  full  of  water  at  band  wlien  he 
•firaJL/€»jmr^;ha<o^)d  have'extln^tdlibi^ 

the  flames»^r  havi^  )bept  tbem  under  till 

lboarmal<^C  the  engines:*^  'ETitlMc  to 
.:^e  sw^^effect^tasibeen  git^en  on  tpteaj 
.pCefiionj|;4)Ci^asiiDns  when  the  onibr^aHbf 
•iir^bM-  beeninq^uired  into,  and!  ibe  siAi- 
,fieim9^9  by.  .whic]i  a  ready  sup{)1jr'of 

infatw<po»ld,pelnaiirt;4jl)  the  iiiterior  "bf 
:.  lavgtjiij^i^ttgf  7m«  WnXor  nslf'a 
•;4iiny,.fxoii|»pUnie4  u?l  !pQrt?nio\iilif^l>6ck- 

yard.    Cisregara  of  the  ^cattpte  ftere 
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Kt^  jffords  Qii((  iraongist  manj  inttaiMes 
of  tl^  iminebse  length  of  time  reqttteite^ 
to  indopeii^y  feneral  adoption  of  useful 
iiiTfiitlons^  cnjl)ence  the  needaHsea  for 
ttitmted  calU  of  attentSoA  to  them,  nw 
%  now.  done  lo  the  fir^-extin^ishiii^ 
vomln  .the  aame  dockyard.  Ft  i«  not 
e^iMseralioa  to  say  that  propertjr  to  tho 
•mQiK4i  of ,  millioM  of  money  wotrtd  ere 
Ata  1ia4e,1)6^ii  saved,  bid  sinrihir  ones 
been  vtry  generalty  adopted  lor  the  pre^ 
«9(T«ti«ii.,^  building^  from  the  ratages 

of  Ec^' 

^W  Hbt^^v^  of  the  Portsmonth'ex*' 
ainple-bas  ooi  arisen  from  any  want  of 
pcdSicitJ  of  the  means  exnplnyed,  sHSee* 
perbaps.  no  industrial  estabKshnwttt-^ 
the  Qnrsial  Palace*  excepted— has  et^er 
bm  ported  f  o  by  so  great  a  maVtittide 
fj^^e.kood-mills  tn  tfiat  Arsenal,  and 
tlioae  Tv^kants  must  have  had  tictfe  obscr- 

Tfttioli  .wtiq  A3e4  ^o  ^^^^  ** "  ^*^' 
piM  aiiTMs /u1»,  the  hose,  the  bticfcett, 
iff  prominently  distributed  hi  every 
^mber  K«dy  fpr  instant  use.  In  the 
Mps/d£  tbe  recent  con^agration,  had 
even  a  alngle  such  water-pipe  been  pro- 
Ti|ledLt|itb;api|fopnatehose  and  buckets, 
and  ^DOfomunicatmgi  as  at  Portsmouth, 
«i|h'a:fisteni  of  water  on  the  roof, 
JSiiIm; We  U  every  reason  to  believe, 
vqi^tf  liave  been  enabled  to  <^^^  P^' 
•meitw  tathe  value,  it  is  said,  of  2(Xy,000/. 
fietther  baa  disregard  of  the  I^Jfta^ 
m^  ffre-ei^tioguishing  works  arHsen 
from  a  want  of  public  information  re^ 
m^ii^  them  through  the  press.  Though 
official  communications  be  usually  eon* 
fined  to  oifiee,  yet  Sir  Samuel  Bbnth«iii« 
i«  ^bmvi*  <be^  Portsmouth  works  origi- 
IJiaaing  given  a  short  dewjription 
iS  oftcia!  •*  Stirtetttdnt  of 


ftiTil -        ^    ^ 

.^  ^wcs,**  1815,  printed  afnd  largfely  dli- 
irtKitied  oopi£k  of  diat  eommanieallMi 
'lit tb^time,  And  afterwards  publiaiied  \ti 
S^^eh;  dj^Hptlonsof  tbem^  mdn  or 
JS^VnnTg.  have  been  given  In  the  M^eh, 
jrJTfroJ.  1268, 1355, 1369,  1430,  and 

li  6f  1Sir  Samu'^fs  *ppn<«««««  ♦f 

luiQWii  ihcts  to  usefti!  ^rttpowis  was 

Unt  of  Ae  ftislbiMty  oF  a  cw^pounded 

rOdiwS^Ji  •»  i  nrfeti-valve  ih  *e 

ftr  pU^t  to  ol<*p 


water  pipes,   as  an  important  part  of 
awiingentem».'fcr .  iHe  p8tH»mAom   of 
d«9ds'  and  odieriwimttacvifMa  ill  ea&ea  of 
fli^.     So  in  bdildm{|flif  e«^«Uy  iheae 
eewfalnliig  ettsres  liabW^'le  aipdiHanobaa 
Matnmatioftv'it  might  be  dcdbniMe  Uv 
formpdrcloffa  4^(  iatMos  #arer'<pipie  of 
fusible  metal,'  whkb)  widiont  Ihe.  inter- 
ventibn  of  man,  would: ntelt  and.  Intro- 
dace  a  body  of  water  isndedialdly  wbett 
the  eorroanditigr be«t  fos* ft^^lS^Fabr.- 
TiMe    Times,  seme  moatbe  igfe^  .mcnr 
tiened  a  fact  which  proveiftiiat  tvietea 
pvovniDn  for  the  -  iasmedtate  ajUytoirtia 
ol'waier  ie  far  frana  ».iimi«ry  a^H^-^ 
tion.    The  paper  related,  that  on  the* 
eodffeabof  'AM  in  tfoe  kftsfiMani^ttOfey 
of  some*  house  in  tbe  att^n.ibe  toden 
water-^lpe  in  the  haeir.ef  itbe  bwMMiff 
wae  found  to  have  nieUedr.iifttlieattr*- 
rovndHiffbealysmd  thai;  ibbiwaierliwa 
admitted  fveav^berboweeietenl  M  beea 
soffielewtlo  oxtMgf<nal»tlle  faiKfes. 

Shoabd  fusliile  metot^  kn-.  intviodoaed 
for  the  pur^oacB  indioated, ;  .eraertmeat 
would  bereqcMiltGtodetarailineAtsrpowef 
of  resisting  pressure^^  as ^oa-tliif  ih^ne^ 
eoaary  tbicltmivof  :waler«Mir8'  sRould 
d&peadi  ihideed«iolillieil$ebMliiciierto 
been  nade^f  tMs'OOmpofittentibat.iti 
pMpenieo,  odier  than  thlU»o^«poi#?bilitf, 
are  little  knoww :  oar  doito  it^.ieeiP:  that 
mIztBKsin  diffierimtproponfieiiei.ef  the 
aofcml  tnetflla  aDin|MWHi0  it.}Hia&  beea 
tried  wsith  a  view  ta^cer|«in.'a4  what 
diflfbreiit  low  tcmperatuwea  ^a  oempoiHid 
metal  mifliit  berande t*mek.!> * 

itwiU  boaeen,  In/somee/  the  nambeiv 
of  the  Magntna  above.. raHerrad  Uh  that 
by  slow  degrees,  the- iftfe-aiflRntuMiiQg 
werke  at  Portamontb.arebaing'imiiated. 
They  have  Utelf  beeo  ao,:^(D  ascertain 
extent,  at;  the  fintisb  Mua«um,^^Mr. 
Braidwood  <it  is  oodeni^od)  toriag 
aisiWd  thq  dockyitod.  thtreTie>cexaviine 
themt  iheyaie:  taU  to  Jbe^ptoeideii  far 
the  aeourilT  of  i^e^  CryataL  Palace  and 
are  ttaa  ItMy  lortatliaotrvaiiMiiioBs.  bnt 
the<r^adepfcio»wottld«^  vilKM^  JiMy  to 
beoamei  gcnfendvatcffefaeaift'  prUalo.  -oivil 
enerncer  so  tdevelie  bimaelf  .la  thci  fire- 
exiingiiiahiiig(biEaneltoC''|he  .paofeiatofi : 
k  woald'leed  aa  aineh't»>bii  pwa  emolu- 
mentaod  dneditai  ift  aefUinly  mtfulil  to 
public  benefit.  Private  inAii^^  ie  far 
■Mfe  effioaoboa  'fOr  tibe  i^M^uction  of 
'MDpfovemenu  :tlsMifet»]r  rspneseatation 
aC  general  gbed  evar^ilui  been^  or  seems 
iticMy  aver  tto  ba^.  « /^ .  ■ 


'.ni. 


•M^  •.         ^ 
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There  «r»  variom  preeaationt  in  re<* 
cpeet  to  the  eonatraetioa  and  applieation 
cf  buildlDgft,  which  frttnld,  if  oMervedy 
doubtless  i^  prodnotlTe  of  much  aeearity 
Mfatnst  oonftigntiOQ ;  some  have  been 
afready  partieulanied  In  the  above-quoted 
namben  of  the  Magaiine.  One  measure 
which  Sir  Samuel  was  exceedingly  desi- 
rous of  introducing  in  naval  arsends  was, 
that  of  storing  aU  particularly  inflamma- 
ble matters  in  Miicfer-ground  compart- 
menta,  and«  when  near  a  river  or  the 
sea,  below  the  level  of  the  water,  ao  that 
it  night  be  lei  into  and  submei^  aoj 
one  eooBpartmeDt,  without  damage  to 
goods  in  oth«r  atoMs.  The  store  eellsra 
of  his  eoatnvaBoey  over  the  reservoir  ia 
Portsmottth  Dockyard,  were  perleotly 
well  ventilated  and  dry.  He  would  pro- 
biMy  have  reeommended  the  stowage  of 
rags  in  suoh  compartments,  appropriat- 
ing the  upper  floors  of  a  warehouse  to 
less  inflammable  substances.  He  had  at 
different  times  long  official  controversy 
as  to  a  more  appropriate  arrangement  of 
stores  in  naval  arsenals ;  in  them  it  was 
merely  official  habit  that  had  to  be  over- 
OMna  ;  in  the  case  of  private  storehouses 
their  pvoprietors  naturally  look  to  the 
iq;»prc^eiayoa  that  will  best  pay,  yet  still 


of  stoni,  in  Mspaot  fen 
inflammability,  would  he  very  usefnlr 
having  regard  also  to  other  sources  of 
daterioratioB  ilum  Are.  These  would  be 
the  head  ef  highly  inflaimnable  sMsres — 
stores  net  easUy  igaitedf-«^UNres  iigared 
bymoistmre'  those  which  beerdsBspnfis 
with  impunity,  and  aofsfth.  Merskantet 
it  is  true,  possess  general  ideas  as  to  the 
kind  of  storehouse  that  auitB  well  theur 
commodities  respectively,  yet  soch  a. 
classification  would  lead  to  beneficial 
results;  it  would  probably  be  fonnd  thai 
many  articles  now  consigned  to  cellars 
wottid  be  better  above  ground;— that 
existing  warehouses  are  aoi  provided 
with  a  sufficiency  of  underground  ac- 
commodation for  inflammable  stores ;— * 
that  little  or  no  regard  is  had  to  the  doe 
ventilation  of  cellars,  still  less  to  their 
being  made  dry — ^a  condition  much  to 
the  present  purpose,  since  neither  rags 
nor  hops  could  be  kept  in  a  moist  atmo- 
sphere, consequently  must  continue  to 
be  stored  in  upper  floors,  though  it  should 
lead  to  suoh  aestruotive  conflagraiioiw  aa 
that  which  is  now  depkmd. 

M*S.B. 


a«rroHnm*t  nMisnnnn  snLv-Aonife  CBimniT-evAnn. 

(llr.  wniiun  Butehar,  8t  Jamet't-plftce,  BennoiiAMj,  Proprietor.) 

Fig«  1.  Fig.  3.  P%.  i. 


Fig.  1  is  a  side  elevation,  fig.  2  a  Ter- 
tioal  section,  and  flg.  3  a  part  plan  of 
this  chimney -guard.  A  A  is  a  reotan* 
gular  frame,  wnieh  is  dosed  at  top  by  a 
fixed  cover  B»  C,  C,  G,  C,  are  four  side 
flaps  or  leaves,  whieh  are  jointed  at  tlMir 
lower  ends  to  the  finme  A  A:  these 
flaps  are  oonneoted  in  pairs  (that  is,  the 


two  immediately  opposite  to  each  other) 
by  rods  D  D,  wnieh  are  of  such  lengtli 
that,  when  one  of  the  flaps  b  closed^  the 
flap  immediately  opposite  it  is  conse- 
qnenUy  opened  by  the  same  aetiion. 

The  advantages  arising  from  this  pria* 
cipteefeoastmedoBeie  twofold.  In  the 
flnt  place,  when  the  wind  falowe  agsinat 
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a^Mm^t  1hegwrd,it  aknto iIm flaps 
wkkk  jue  mLpmeA  m  its  actlra,  aitd 
oygBt  fkmm  op  tiie  ^iwihe  wdbeorsidw 
Ibr  di»«mp»«f  sMCd  te  ■ntmaliiiiig' 
die  Jf— ghl  of  dw  drimney}  aad  ia  the 
iceoiid  ipaee,  dM  olaee  eovtr  «t  top  at 
aU  dvM  prevents  say  deim  dnmgfat  nd 
mm 


saoUttg^^ 


llmt  otnte; 


TBB    PBOSFSCTS    CyV  SLSeTBO-M AOITBTIBli 
AS  A   MOrm  POWSB. 

(taKfli UMer  of  pMfeM<^Pfl«»  to  til* .MmM^ 

A  writsrv  nftrriiig  to  ny  pnfemnee  Imf 

tke  letary  fsni  of  die  oiitiiie»  s^rit  1  ^vs 

*'  IsUbb  beck  «poa  DAvidson's  and  Afeiy's 

plaas.*'    As  to  Osvidson's  esgiae,  it  wss 

ntty  tested  hj  mjmU  on  sUj^  bcsIs  is  Bofr> 

toOr  ui  1837f  sod  it  wss  iaYsnted  snd  tried 

fai  Bsltinore  by  Dr.  Edmondton.  in  1834. 

[8es  8tlliman*9  JownutL}     Bat  the  writer 

misapprehendB  the  case.    I  have   *'  fmllen 

back**  upon  no  one.    The  rotary  form  of 

the  uial  enginSt  as  well  as  the  redproeating, 

dUfitts  BBOSS  esseetiidly  fresi  sny  engvies 

efsr  bafsss  tried*     In  my  reeifiroeatiDg 

engioeay  ths  SNif  s#ie  pMs»,  if  I  aMy  so 

esU  ity  is  inpdled   eith  nssrly  sa  eqnsl 

ia«e8  througbont  the  stroke,  snd  this  for 

sny  IcNf  M  ^  Hroie  desired*    Ths  rotsry 

axial  is  ths  perfecdon  of  the  improTement, 

and  does  not  seem  to  inToWe  the  difllcalties 

inbersBt  fai  rotsrf  stsam  snginss,  for  nay. 

pUioiu  require  no  jHieking*    When  the  de- 

acriptioa  of  my  engine  is  pnbllshed,  which 

will  be  ere  k>ng»  I  think  the  writer  referred 

to  end  others  will  sppreoiate  its  pecnli- 

effrieai^    I  have  esver  claimed  for  dsotro- 

i^agnstic  power  that  it  ia  or  would  be  snpe- 

lisrtoslssmi  tbetis,iaeTery respect;  nor 

Is  it  necesasry  that  it  abonld  bs«  to  snswer 

dto  parposes  of  my  iaTSstigatioas.     The 

eoat  of  the  power  baa  been  with  me  a  aab- 

^rrffa^tt  qasstion,  knowing  fall  well  that 

otbsr  mors  important  qnesdoas  hsd  to  be 

ssttled  first,  before  ever  the  cost  conld  be 

lUrly  ssosrtsined.    The  abatrsct  rile  laid 

dowa  by  M.  Jonle,  Msssrs.  Hunt,  $corssby, 

Oeisted,  sad  others,  of  the  sbsolnte  ■  duty 

performsd  by  a  given  qoantity  of  sine,  is 

Witt  saoi^  ss  for  ss  their  experiments 

wsatt  bat  is  of  Uttls  or  no  vslne  in  the 

prscdssl  question  of  the  availability  of  this 

power.    To  iUnstrate  my  meaning,  take  the 

higbest  duty  of  coal  in  the  best  condensing 

sagiees  in  the  world  {  will  sny  one  pretend 

to  say  that  there  is  no  room  for  improve- 

BMat  evea  Ibsie  f     Why,  ia  the  Cornish 

•oglassi  withla  a  fow  yssrs*  the  sdcpcase  of 

aCofse-poaer  bss  bsea  ladaosd  fr<aa  19d« 

to  foL  per  disss*    Bet  saaaose  U  be  sd- 


BHtSsd  that  ths  mfaifaaam  eosfe  bss  beea 
attoiasd,  how  sssey  eagiass  in  the  world 
eaa  be  worked  as  ebeap  ss  those  sagiaes  ? 
Ia  leality,  M»  ^ele'e  Daleaietkm  saakea  the 
expeese  of  meg oedc  power  less  thaa  is 
ateam  power  at  the  pceseat  day  in  aoms  of 
our  locomotive  engijnes.  The  eoit,  there- 
fore, I  aay,  is  not  the  practical  qusation ; 
and  if  the  magnetic  power  will  post  mora 
than  the  deareat  steam  power,  still,  If  we 
render  it  sn  ovoUable  power  in  other  re- 
apeota,  it  must  come  into  use  for  many  and 
perhapa  most  purposes,  by  rseson  of  its 
greet  sdvantages  over  stesm  in  point  of 
safsSy,  simplii^  of  eoastrnellon,  resdiaess 
for  opsrstton,  eoapsctnsss  of  aaaeblneryi 
■sd,  lBsdy»  eae  very  kapertoat  ceadldoa# 
BSBislyf  tbisie  aesd  be  ne  eeasaasptiea  el 

naetorial  whea  power  is  net  waatod  far  aae* 

*  *  e  e 

Magnet&iBiv  it  Is  yst  in  its  infoaey,  snd 
stesm  ia  fall  grown.  The  proper  appiede- 
tion  of  magostio  powsr  is  to  be  bad  by 
comparing  it  with  steapi  in  an  equal  atage 
of  its  development,  when  it  will  be  seen  that 
die  magnetic  power  rather  carries  the  palm* 
Steam  power  has  not  yet  reached  Its  clisaax, 
but  it  seems  ss  If  it  were  approsehiog  ita 
culminaUon,  ss  its  msrch  seems  to  be  eom- 
paratively  slow;  whils  msgnetie  power, 
evidendy  ia  ita  inoepdon,  is  pregresdng 
rspidly.  Tbs  diet  stsam  loeoaaodes  ep« 
plied  ill  England,  in  1804,  made,  on  a  level 
plain,  five  miles  sa  hour  with  shout  15  tonsi 
and  tea  ysars  sfter,  the-  celebratsd  Mr. 
Stephenson  ooostructed  a  Ipcomodve  whieb 
was  considered  a  great  improvement,  sad 
osrried  eight  csrrisgss,  sboat  dd  tons,  four 
milss  sn  hour}  snd  in  1829,  sftor  twenty* 
fivs  years  of  expeHsnes  (sad  sll  ths  while 
**  invendon  wss  stimulated  by  neeessity'')^ 
Mr*  Stephenson  psodnced  his  looomodve, 
the  "Racket,"  which  made  an  average 
apeed  of  fifteen  milea  an  hour,  with  17  toaa» 
eonaumiag  about  1  lb.  of  ooke  per  mile  to  a 
ton,  aa  la  the  two  tripa  of  asvsnty  miles 
1,085  lbs,  of  colce  were  consumed*  With 
my  magnedc  locomotive  juat  aa  It  la,  I 
would  willingly  have  entered  the  liH  with 
ths  *'  Rocket"  in  point  of  powsr,  spsed, 
sad  expense  of  working*  I  fsel  oonfidsat, 
however,  thst  the  magnetic  looomodvs  Is 
capable  of  carrying  two  loaded  psaasngsr* 
cara  to  Baldmora,  et  ths  rate  of  twenty 
milea  an,  hoar,  aa  soon  aa  aome  of  the  very 
great  and  obvioua  defects  are  remedied. 

I  had  lately  aa  opportunity  of  aeeing  how 
great  waa  the  ftiodon  of  the  maehlnery  of 
the  loeomodvs.  They  have  at  ear  atadea 
hsie,  one  of  the  krgett  sad  straagsst  horses 
I  sfsr  saw*  end  be  la  wall  tnuMd  to  the 
wsrk  of  putting  oais*  In  leeiovlag  the 
satgnedo  ear  frosa  ito  statloa*  this  bona  wu 


IS 


OH  tBM  OCnSfBVCIUMI  W  SfBXK  JMWBBtf  VTCk 


t*  paSb  Vk^m^f^  •^intf  e  >livev>wliMh  tfae  iMf . 
ITM  propelled  .by  *4M|;iMlbai-  di  raite  r«»i:) 
ki^»  Itiu^ind  flf»— If  — *  Writ  liorto 
to'fa* tlneoar •!»««) thli  fvtief'«ad  il  fM»r> 
Ughtir^yiteo'Un'itlMi  iHm  MpM^k^ 
Miuutlu « po#e^f  «id  muw#iifv-'^wfce»  ^-« 
•MMdeft  >tMi  «ffiiie  etiMxattitem.  boaiv 
the  power  of  the  biHitqr^itee^  '■eir  IMI^  'HpTg> 
eadfri  faive^diiMvwei  «)tortig»offre|trm<IJI- 
tisliri  Mctleil>wlke4flM<eiisliiei«viii«ottoBy 
titiftaiwty'foffirhMiisObivlettfli'     r    v    •>- 
'^krtogerd  to  «lie  'JteMM  oT  MeMgN  tl»it  t 
Uib  ihnr«dinot  five  aosi't  itors  rpowlir  4lna:  * 
the  eoal  Tr)|tth«l  Js  ^oiMtlt^il  to  nwOtlftm* 
iihta|'«lri'itbMi|h  fttwteiniog  <thevb%beei; 
i|iVKUe<i«p«l«tioli>Bnd  Ahililfp  i-nfent 
\nti-pt  mMmtwt^MtUfi  *  If  ^to^t 
"teT'eiippoi^tliKt  aglTW'^flioiItt ' 
ef^rtwtvmMaliig'^tli  oxjryM,  wenld-nor 
eMitfnite  "aibrt'hei*  URn  ironld  Iwi«^«lire4 
t»<wA(Mnr<llrie:«aiittyv4mr  wo'lMW  my 
pmo^vf'riiif«MhnM|iti«lrtif'4tftti4feit3«  td  ^ 
hiftt.^i  t^-mdhvUM  ^OMtAmleM  YNP#ef<  •#: 
tli9mi««lflffli4eMn«fiil»toeetaiMliiiA'poil%f 
•f  <«bli'iMhir.  ''^Wfa«tii%f  tthty  he  the  vo^ ' 
■4eiloii  md'iiMii^'bet#L<B  heUt  m^^lto^ 
tfiil«^;iii%^^  iMM-^wiHlllwr  thnri'te-^MMier 
IwentaqMriiiettteuateirtMlitiiMb  >  In  the 
o«iih«iCfiiii  tr «Ml'w«  4«fiBk(|*  'heA  ii-«he 
■mHyo  foree,  end  no  eleetrttMy  f  ih  the  ott* 
dMvB' tff  line  Hi  Ae<  bhtter^ ,  iwe  AettfN^ 
hMh  Mst  IMw'  Meflll4el^4  vn^'  MMflf  'tnAy 
heing  the  notite  foroe.    The  vMeMiMM  ot 
Hnree  TsgvniiiigVBinffiNvVii^  we  imereKteg 
•I  •  BiBttef  of  f  pecnlMlM»/hitt,  wfatnttMng 
e  priMledt<eiiliMt«  fbi^thi^euiewit  nf  iadbhb* 
sieii%v  M^MMe  hMMf i  It  mmmm  MMidi  Mid 
■eoMeenij  nwivee  ine  ■  wpuHeiineie  €■• 
lamption  that  the  whole  power  or  InhereM 
t9tm  «Vf  W  uMiiftmed'itdiiMidewJl  •rHi- 
able  in  eeoh  eaie.  BiitIAeM|ffiMi«tin  Aww* 
ihm%  hi'  M^tdhn«hit'th»lMitla^p«#er 
of  the  enrrent  is  th^^yrtealam  of  itt  «!••' 

ehMRNlr  poWW  inWll^n  wMtt^'lfei^  littiiM  ; 

or,fn'otherwo#dt,tharthe  heat  dvrlMpHr*- 
bf  Ihw  pmwK9  of  <bo  ewwiitemybt^o  Htlie'^ 
alaa*  esMi^  t»  #n«Mi  a  |M»#r  «q«lealentf 
to  Hie  eltfttro^Mtttieflo  poeMtof  tke«tetti«  - 
o«fi«it/ii(df rflM  mlbet  tbardai«ieehnil-<' 
eel  Ibice  'derived  -kvm  mtttm  'wlnitf'»y-tM 
heathif  fttwer  of  the  tuiTeat  it'  ao  taNll^ 
oonipared  mm  Ihrft  oblaliMd  b^  tbo  wnii;^i 
bvMltfnvf  ^eirtf  he  liflfOi^t  ^ti/^  ooiiilnflail'''' 
thee  iBledlr#.aM|[iiiH«  paiwif^  «aar*wiftrbv'T 
«ead.''«  "gh^ipeoalitton  totbwr'pBiiawl^p  "^ 
to  a  poUii  brUire  Ibetb  aaar  brdoghic  4ft  lbi« ' 
tm^ipotii  afld^lbHttittdly-lrfeei«  MeOreMb|[h 
ean  be  cftiMed '  to  etbfifr  ihe  >'tAMo  dMi 
I«*«dll  Mte  %•«  enei'MMl'iOfte'^hat' 
be^ibrilr  •lnilllift;'or^  Mliir,'*!  tfOr 
pfope«iiib^q«BMMi,  <m«#  bie#f  fpafNtrr 
pmee 'WmNi've  jreamiion 'V^  eypraie  TMVftpi 


thair  «AoeMfa»>or !  ataaaa  .poprwr  .Hi^kvr^^ 
th*ffeeeieiog  oaagnefe-ki  MDraa.'*  *TakMWF^> 
a«f  tbtbiifhio  flhronftiof  Mtaattetf)  J  aaai^^ 
a^nexperiawqli  anaii  ^fMn^igo  M^tdbn-  Cap!*;, 
tdl)  lahart  gOBpo^daa  waa  fttfoAlibmp^Maif 
leogMulraiibaittiitl^yowdaft  bali|ft<»t  t^fw 
GkpitobMHithftvbatterr.at  8allMl«re...^itef> 
panaflf.arOvd%botaar|r,.Mdb/«s  tl^  imfU 
faaUu  tilyayh,  w&M  n^  ifnilatadRtallAo 
nmai  «toa  «io«l«*Mandth  of;.a»  JunhiMi: 
di^aaator.  lb  finrilf .  reqaiiaA*  atffetlf r^vf^r 
pabt  to  Are- the  povder*  Tm^fnkmvf  f«fkr- 
platea  will  woric  the  reoaNftg  o#i9«t  > 
throng  •lhia-clraflittrlgoi«Mlr'-  ;libBafoil 
tonaeafaanJealBDiiidabore  tolariil.Uiek  oara.> 
cddohuiQiM.  IWtmthktibeilbeoAitoCh 
elorlan  magoetf a  pewv,  or  asf .  9tbi»  |MtfPpr»  t 
iaaaJtcftuiataBtfrf,  ■ndihe  «tia*pt  loifiredl*  ; 
eske  the  wbolooBimoatj  of  aMgnotio  tMifrer  .. 
vpon/thw ooalnof  flbU and«ia»  of  «iaia««apd 
tfaoCaot  that  oealla  frinoA  .naUvo  mi  «!««'• 
Doiiila^in  «flaeti^torBaa1(e.K«tnvyi<o4aiM  aAd"; 
aaaapaUo  torn  what  pfiMt#lNl -. 
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AND  TUB  CAuaaa  orvaiVMkixisi^atoiis^ 

»  (CbotUoadMiirfl|.||r«;iii«iai^)<'  -  ^ 
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tfaoae  i>f -thoiB«rtaNr«oiMfVBtl0h,^the'«a«o' 
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tbo'dae  prnpuKltaaa  of  therpBni;«a  tfa  ik< 
of  the  loeOMoHfa^itoMi  aa«*  be 
adRffH  to*  '  Bferjf  deteftattoah 'Ol 
need  bi  twuiirfwlortaa,  bm  lOoo 
board-of  eieamtr*,  abonld  Iwiny  •jnnidlrlioT' 
oonatmated  torn  fiorailay  pmeanfe  of  detto - 
bO»tbi;oBfheufMa  inoh,'avdiB«baBoil?B'i 
oMlno  boltetfVi'wMeb  oat  oalbfeoiad*  to  m^ 
ntivdh  tattvai'dii^f  to  a^biifttlaig  piwaaaB*^' 
600  tb^rOf^lba.'  ■  '    >       ^  ■  -      t 

It  now  oftff  rtifaiBf  M'  Bar  to'Steterthat  i^ 
Intanal  tBee.wudfai  iontaln'tliB  fafnooanfatt 
tbo^lttteiMof  tho1Mllerrtho«td'bebBpt«B<7 
near  MpoHibfe«i  the  oylhklHeMt  lbn»f  bdila 
as  wrought  iron  will  ytghlttfi'faiurtBBdtBB'r 
toiairai^tt'Of  dUbt  ed»dHlf dP  nfcitoiw^ 
tear  it  as««def»  tbo  Ude  0b9airiir«o«te:^ 
e^biMd^  OHb^biirthe  UiaBkent'of^tbrboilor*^' 
aBdmdth  tbb-aiiaiir4MclAatst<of  ftabnrltfWBf  •' 
be  oOfitil«Md<ei|btlty  iiib'^totlaiiibn'^na,-^ 
lB'<bct,lhdf<wiB»t>foaimpitBtioti  ir«o'^dllo» 
feiwnt  to  that  ortwftfoo,  tiat  if  sVMMr 
aiMib  tte<4laitt%tdridf 'tba^iitaHMl  ioiator^ 
be  bv'tlie'Mtioofrtofliffnstead'^M  «►•'' 
ofll>e<A«Mldr  ofthd  bdnit/' 
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folloir  in  thUalfrtijtttol^i  M)ild>siirii  k; 
to  to  wwJBHililBl  4Mlsi(b  atttflijr  ud^^n 
toiMtedMilitowA  fiHBM  tb»<iHihlin«tndi».' 
ftenhitid  M  irrttt  Mm  ^MgnM  tiif  <oofeiaMNi  * 
oWjil^l«Iiriw^or  toflriff lai)bMiifti§ie»)«f- 
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aiast  look  far  aoae  other  eavse  for  the  fatal 


iit'  tbe/appUiMittetolnloevMed/wpfeaHlfa^' 
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I«  ^MhlU^'^oriMe^iiAfeei^'l  hufie^to 

■et  OBly  wbBl  0ie4h0  paohaMe^  eaaaaa 
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«ld  attfptioA'to 
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i1i0riore%M^lo4flMr'OHM:Mope:»  la^lvraeUig  thp  taam  that..ith|»?hate^lhik 

of4Mi«|iylM«d9eiita«.  oeigtectoi.wid<o<piia<ofe,,#i|<Miafliigrjhiwi 
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t%«owiip44h»fiMt  tmumKfani;  >i«di|ha    immMie  fiMitfiof  irnmHjyjd^  nglpia  tMe 
f^iWMw4  illl>t|w<W«t»iyiiif«l»»»»towyt->  laioiwM  •^^  them^tyditeyyrrthoMaoal 
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ON   THE   CONSTBUOTION  OF  STEAM  BOILERS^  ETC. 


B«7  be  apprehended  by  the  oontinuons  in- 
crease of  pressnre  thet  is  taking  place  within 
the  boiler.  Bappose  that  fron  iooie  oanie 
the  ateam  thas  aocnnolaled  deea  not  escape 
with  the  same  rapidity  with  which  it  ia  gene- 
rated, that  the  tifety  valvaa  are  either  inade- 
quate to  the  full  discharge  of  the  inrplaa 
steam,  or  tliat  they  are  entirely  inoperative^ 
which  is  sometimes  the  case,  and  we  haTe  at 
once  the  dae  to  the  injnrions  eenaeqneneee 
which,  as  a  natter  of  fsct,  are  swe  to  follow. 
The  event  maybe  proorasdnated,aiid  repeated 
trials  of  the  antagonist  forces  from  within  and 
the  reaiatance  of  the  plates  from  without  may 
oeonr  without  any  apparent  danger,  but  these 
experiments  oftoi  repeated  will  at  length 
injure  the  resisting  powers  of  the  material, 
and  the  ultimatum  will  be  the  arrlTsl  of  tim 
fatal  moment  when  the  balance  of  the  two 
foroea  is  destroyed  and  explosion  ensues. 
How  very  often  do  we  find  this  to  be  the  true 
cause  of  acoidenta  arising  from  extreme 
internal  pressnre,  and  how  very  easily  these 
accidents  might  he  a? oided  by  tlie  attaeh- 
ment  of  proper  aafety  valTca  to  allow  the 
ateam  to  escape  and  relieve  the  boiler  of 
thoee  acTcre  triala  which  ultimately  lead  to 
destruction.  If  a  boiler,  whose  generative 
power  be  equal  to  100,  be  worked  at  a  prea« 
sure  of  10  lbs.  on  the  square  inch,  the  araa 
of  tlie  aalety  valve  should  also  be  equal  to 
100,  in  order  to  prevent  a  oontiauous  in- 
crease of  pressure ;  or  in  case  of  the  adhe- 
sion of  any  of  the  valves,  it  is  desirabla  that 
their  areas  should,  oolleotively,  be  equal  to 
100.  If  two  or  more  valvea  are  used,  100 
or  120  would  then  be  the  meaaure  of  outlet. 
Under  these  precaotiona,  and  a  boiler  so 
constructed,  the  risk  of  accident  is  greatly 
diminiahed ;  and  provided  one  of  the  valvea 
is  kept  in  working  order,  beyond  the  rsaeh 
of  interference  by  the  engineer,  or  «iy  e^Aer 
p^rwn,  we  may  venture  to  aasume  that  the 
meana  of  esespe  are  at  hand,  irrespective  of 
the  temporary  stoppage  of  the  oaual  chan- 
nela  for  carrying  off  the  steam. 

So  many  aoddeata  have  ocourrad  from 
this  cause— the  defective  state  of  the  safety 
Talvea— that  I  must  request  attention  whilst 
I  enttSMrate  a  few  of  the  most  promi- 
aent  caaes  that  haTe  come  before  me. 
In  the  year  1845  a  tremendous  explosion 
took  place  at  a  cotton  mtU  in  Bolton. 
The  boUers»  three  in  number,  were  situated 
under  the  mill,  and  from  unequal  capacity 
in  the  aafety  valves,  and  even  those  imper- 
fect, as  tiwy  were  probably  fast,  a  terrific 
axp)oaion  of  the  weakest  boiler  tuck  place, 
which  tore  up  the  plates  along  the  bottom, 
•nd  the  atesiB  having  no  outlet  at  the  top, 
not  only  hnrst  out  the  end  next  the  fur- 
■Mo^deaseliahing  the  building  m  that  dine- 
tion,  but  tearing  up  the  top  on  the  opposite 


side,  the  boiler  was  projected  upwards  in  an 
oblique  direction,  carrying  the  floors,  wallst 
and  every  other  obstruction  before  it ;  ulti- 
mately it  lodged  itself  across  the  railway  at 
Bome  distance  from  the  building.  Looking 
at  tk9  dimetroua  consequences  of  this  ac- 
cident, and  the  number  of  persons— from 
sixteen  to  eighteeti-^who  lost  their  Uvte  on 
the  oeoasion,  it  became  a  anbject  of  deep 
intereat  to  the  oommnnity  that  a  dose  invea- 
tigation  should  immediately  be  instituted, 
and  a  recommendation  followed  tliat  every 
precaution  should  be  used  in  the  construction 
aa  well  as  the  management  of  boilers. 

The  next  fatal  occuntnce  on  record  in 
this  district  was  a  boiler  at  Ashton-under- 
Lyne,  whioh  exploded  under  simiUr  circum- 
staneea,  namely,  frdm  excessive  interior 
pressure,  when  four  or  five  lives  were  iost-^ 
and  again  at  Hyde,  where  a  similar  accident 
occurred  from  the  same  cause,  whidi  was 
afterwards  traced  to  the  insane  act  of  the 
stoker  or  engineer,  who  prevented  all  meana 
for  the  steam  to  escape  by  tying  down  the 
safety  Talre. 

There  was  a  boiler  exploded  at  Malaga, 
in  Spaiut  seme  years  since,  and  my  reason 
for  noticing  it  in  this  place  is  to  show  that 
explosions  may  be  apprehended  from  other 
causes  than  those  enumerated  in  the  divi- 
sions of  this  inquiry,  and  that  is  incma/a- 
turn.  Dr.  Ritterbandt  says — ^in  a  paper 
read  before  the  Institution  of  Civil  En- 
gineers, by  an  eminent  chemist,  Mr.  West 
— "  That  a  sudden  evolution  of  steam  under 
drcumstances  of  incrustation  Is  no  uncom- 
mon occurrence.''  In  several  instances  I 
have  known  this  to  be  the  caae,  particularly 
in  marine  boilers,  where  the  incrustation 
from  salt  water  beoomes  a  aerions  grievance, 
dther  as  regards  the  duration  of  the  boileri 
or  the  economy  of  (hd. 

If  it  were  supposed,  as  Dr.  Ritterbandt 
observes,  that  the  boiler  was  incrusted  to  the 
extent  of  half  an  inch,  it  would  at  once  be 
aeen  that  nothing  was  more  easy  than  to 
heat  the  boiler  strongly,  even  to  a  red  heat, 
without  the  immediate  contact  of  water. 
Under  these  drcumstances,  the  hardened 
deposits  being  firmly  attached  to  the  platea, 
and  forming  an  imperfect  conductor  of  beat, 
would  greatly  Increase  the  temperature  of  the 
iron,  and  the  greet  difference  of  temperature 
thus  induced  between  the  material — and  the 
greater  expansibility  of  the  iron — would  cause 
the  incrustation  to  separate  from  the  plates, 
and  the  water  rushing  in  between  them 
would  generate  a  considerable  charge  of 
highly  elastic  steam,  and  thus  endanger  the 
security  of  the  boiler. 

These  phenomena  were  singularly  exem- 
plified In  the  Malaga  explosion,  whidi  la 
thna  described  by  Mr.  Hide :— '<  I  have 
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ttoertftined  that «  Tery  thick  iQeniatatioa  of 
tdt  was  fonnd  oa  tiia  lower  part  of  the 
holier,  immedUteljr  over  the  fire,  and  fo  far 
u  it  extended,  the  plates  appear  to  haye 
heen  red  hot,  Uiereby  mnch  weakened,  and 
henee  the  explosion.  The  ordinary  working 
preasare  of  the  boiler  is  130  lbs.  per  iqnare 
ioch^  and  perhaps  at  the  time  of  the  explo* 
liim  Tery  much  above  that  preMore,  as  then 
wts  only  one  small  safety-TaUe  of  2i  ins. 
diameter.  The  boiler  was  only  2  feet  6  ins. 
diameter,  end  20  feet  long. 

iDcmstation,  ezclaslTe  of  being  dsnge- 
rons,  is  attended  with  great  expense  snd 
injury  to  the  boiler  by  its  remoT^  In  the 
case  of  the  transatlantic,  oriental,  or  other 
long  sea-going  Teasels— STen  after  the  use  of 
brine- pnmps,  blowing  out,  &e.— a  Tery  large 
amount  of  incrustation  is  formedi  and  con- 
siderable sums  of  money  are  expended  eaodi 
Toyage  to  remoTC  it. 

Other  explosions  of  a  more  reoent  date 
era  those  which  occurred  at  Bradford  and 
Halifax.  They  are  still  fresh  in  the  reool* 
lection  of  the  public  mind,  and  are  so  wdl 
known  as  not  to  require  notice  in  this 
place. 

I  cannot,  howcTer,  lesTC  this  part  of  the 
sabjeot  without  rcTcrting  to  aa  accident 
which  occurred  on  the  Lancashire  and  York- 
shire Railway,  which  had  ita  origin  in  the 
same  cause— excessire  internal  preunre. 
This  accident  is  the  more  peculiar  as  it  led 
to  a  long  mathematical  disqaisition  as  to  the 
nature  of  the  forces,  which  produced  rasalts 
at  once  curious  and  interesting.  The  con- 
dusiona  which  I  arrived  at,  although  prac' 
Heally  right,  tpere,  Aotoeeer,  eatuidered  by 
99m§  mathematiealfy  wrong,  as  they  were 
firmly  combatted  by  aefcral  eminent  mathe- 
Boaticians ;  and  notwithstanding  the  number 
of  algebraio  formulas,  and  the  learned  dia- 
enssions  of  my  friends  on  that  oecasion,  I 
haTc  been  unable  to  change  the  opinions  I 
then  formed  to  othera  more  conolusiTS. 

Tike  accident  here  alluded  to,  occurred  to 
the  Irk  locomotive  engine,  which  In  Fe- 
bruary, 1845,  blew  up  and  killed  the  driver, 
stoker,  and  another  person  who  waa  stand- 
ing near  the  spot  at  the  time.  A  great  dif- 
ference of  opinion  as  to  the  cause  of  this 
seddent  was  prevalent  in  the  minds  of  those 
who  witnessed  the  explosion,  some  attribut- 
ing It  to  a  crack  in  the  copper  fire-box,  and 
others  to  the  weakness  of  the  stays  over  the 
top ;  neither  of  these  opinions  were,  how- 
ever»  correct,  aa  it  was  afterwards  demon- 
strated that  the  material  was  not  only  entirely 
free  from  cracks  and  flaws,  bnt  the  stays  were 
proved  sufl&sient  to  resist  a  pressure  of  150 
to  200  lbs.  on  the  square  inch*  The  true 
cause  was  afterwards  ascertained  to  arise 
from  die  fSutening  down  of  the  safety  valve 
9f  the  eogiiie  (aa  aetive  fire  being  in  opera- 


tion under  the  boiler  at  the  time),  which 
was  under  the  shed,  with  the  steam  up, 
ready  to  start  with  the  eariy  morning  train. 
The  eflfect  of  this  was  the  forcing  down  of 
the  top  of  the  copper  fire-box  upon  the 
biasing  embers  of  the  ftimace,  which,  acting 
upon  the  principle  of  the  rocket,  elevated 
the  boiler  and  engine  of  20  tons  weight  to  a 
height  of  30  feet,  which^  in  its  ascent,  made 
a  summerset  in  the  air,  passed  through  the 
roof  of  the  shed,  and  ultimately  landed  at  a 
distance  of  00  yards  from  its  original  posi- 
tion. The  question  which  excited  most 
interest,  was  the  absolute  force  required  to 
fracture  the  firebox,  ita  peculiar  properties, 
when  onoe  liberated,  and  the  elastic  or  con- 
tinttous  powers  in  operation,  which  forced 
the  engine  from  its  place  to  an  elevation  of 
30  feet  f^om  the  position  on  which  it  stood. 
An  elaborate  mathematical  discussion  en- 
sued relative  to  the  nature  of  these  forces, 
which  ended  in  the  opinion  that  a  presaure 
sufficient  to  rupture  the  fire-box  was,  by  its 
continnoua  action,  sufficient  to  elevate  the 
boiler  and  produce  the  results  which  fol- 
lowed. Another  reason  was  assigned — 
namely,  that  an  accumulated  force  of  elastic 
vapour,  at  a  high  temperature,  with  no  out- 
let through  the  valves,  having  suddenly  burst 
upon  the  glowing  embers  of  the  furnace, 
would  charge  the  products  of  combustion 
with  their  eqoivalents  of  oxygen,  and  hence 
explosion  followed.  Whether  one  or  both 
of  these  two  causes  were  in  operation  is  pro- 
bably diffieult  to  determine ;  at  all  events, 
we  have  in  many  instances  precisely  the 
same  results  produced  from  similar  causes, 
and  unless  greater  precaution  is  used  in  the 
prevention  of  excessive  pressure,  we  may 
naturally  expect  a  repetition  of  the  same 
fatal  results, 

{To  be  eoniinued,) 


BFBCmCATIONa  OF  HNOLISH  PATBNTB  BN- 
BOLLVD  DURING  TBB  WEEK  ENDING 
/ULT  8,  1851. 

WiLLiAJC  HoDoaoN  Gaatuiz,  of  8aU 
ford,  engineer.  For  certain  impr^pemmUe 
in  the  method  of  producing  or  mmn^fmeturm 
ing  tehete  or  other  piled  fahriee.  Patent 
dated  December  26, 1850. 

These  improvements  are  applieable  only 
to  those  descriptions  of  velvet  and  other 
piled  fabrics  in  which  the  pile  is  produced 
by  the  weft  thread,  and  the  out  is  eonse- 
quently  made  in  the  direction  of  the  warp. 

Claims,-^!,  A  method  of  producing  or 
manufacturing  velf  ets  or  other  piled  fiibrfcs 
by  weaving  the  pile  threada  over  a  aeries  of 
fine  longitudinal  knives  with  elongated  points 
of  whre— such  knives  being  stationary,  aad 
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IWYiiiK  fMt  dutiing  ead0  or  eitrenities  at- 
tkcfitd  to  fe  6Uitobl6  holdwg  frutne  (and 
Mhg  1eep%  m  a  itatfe  o#  teo&ion-by  weights 
MtAtibtd  -to  thdr  -pdittt),  to  that  Hmnltf 
tadKMMlffiPHh  t\9  ffttttvtog',  the  portions  of 
th^  wofl>  4t)tead«d  to  fo#Di  Hm  pUt  sUdei 
Mttteoiltltelf  upon  tlie  points  pf  the  knrras 
«^  tlM  eteCh  i»  wd>teiir  «ntik  it  arriTes  at  tJm 
MHtof  ^ovtiOM  9$  tlie  knives,  by  wUck  the 
weft  tArMd  to  Mvertd,  tiitf  velvet  or  other 
ftbrlc  "MAg  tlk«  'woittd  «poo  the  doth 
b^araci  M  nsoal. 

- '  9.  A  lAethod  of-  proditoiiig  or  asanuAus* 
%>irte|f<  vehtU  and  other  ptted  fisbruttr»  by 
Wesf^Dg^Iri  the  doth,  a  seHet-  of  fine  wurca, 
jjwiBtng  IKroogh  the  apaeee  between  the  pile 
Ilif«a£  and  the  eloth,  which  wiiea  an  aob* 
aeqnentlj  separated  or  removed  from  the 
tlbtlr  b^  pasaitig  the^fsbno  betvreen  two  rol- 
hin  or  vowts  (ooo  eompesed  of  a  yieldiBf 
Uiit^sl,  •ttob  as  paper^tim  seoond  of 
#«tal),  acting  bf  friction  or  pressare,  to  as 
tb  iev«v-  Ike  f4)e  threads^  and  leave  the  velvet 
or  other  fabric  complete. 

^noii^n  BnWAno  DnuMs,  of  Loekleys, 
Hettv,  Baq;  Fbr  trnprovemenU  m  ikt 
m4m9  9f  imd  Vffpmngim  for  tvmmmnicMtimf 
Melligmee  hf  ttedtitUy.  Pateot  dated 
DeeemlMV  27,  18&0. 

The  improvemearts  ^imed  nader  this 
^atnit  eottrppehond— 

•  I.  Tbetise  of  etittio  sapporta  in  pkoe  of 
Ites  of  iraspeoskii)  fot  telegraphic  arrange* 
Ments.  [Tlift  syaiam  ia  portionlsrlf  applt^ 
caUb  to  the  Indicateva  and  other  aimilar 
ttoveaMb  parti,  vrhMher  such  moving  parte 
kre  -pettBsnont  aaagaeta,  or  eomposcd  of 
ttetil  tendered  temporarUf  magnetia] 
' '  2.'  A  metliod  or  mathods  of  applying  the 
force  of  grtvHj  to  restore  magnetie  needks 
nnd  ti&i»  aimilir  telegraphic  nnrangements 
tolbdr'fMMltion  of  Mttr  nfMV  having  been 
sct'ta  motion;  hiy^the  pMsngo  of  enrrentt 
Ikrongki  eotto  pUced  in  joxtapnaitioft  with 
ibem.  '{In  '0an  aivnngpment  far  tkb  pnr*- 
]^se,  the  centtw  el  gravity  of  the  needle  la 
placed  iMtasdintely  below  the  oentre  of  mo- 
«en»  byatCielMnf  to  tii»  needle  (which  Is 
IlKBirvqnallf  balaaeed  on  cither  sidonf  the 
Mdtre  ^  mertioh),  n  bnttan  of  metal  of  snf- 
flctaMCrtrH^kt  to  bria|p  tbemnodls  qnickly  to 
Mtl*'HlMi^hiclp*skere  ndnpled  beiog  tknt 
MSf'tk*  qiklE  boat  of «  short  feodnlnm.,nB 
nottpcred  wMk  tint  of  n  leog.Qiin»  .  Aaothor 
^ttibthod  of  nffiMltinf  the  aamo  obfcot  is,  to 
'tnspond  the  ntodie  drom  ite  npper  find, 
nHMilOiMivlded  wkk  a  trkngidar  apertnre, 
tft^ngh  wliiah  in  pntaed  a  hook  of  cironlar 
wire^wkkk  leem»tb»du8fMnd«e.  A«ooi4- 
ing  to -a  «hM  method,  Ikn  ncfdlea  are  sw- 
]iettded1iy<nin|tnnlic  attonotionj 

db '  A  mdthed  nf  npply  tng  eltntro*mi«octic 
collt  tn  pMtee  nsntinn  teltlcgraphio  pnr- 
poiet.     [In  this  arrangement  the  needle  is 


placed  or  snspended  in  a  vertical  positioiv 
and  instead  of  being  inflaenced  bj  deflection, 
is  canted  to  vibrate  by  the  direct  attractive 
and  repnlsive  acUoa  of  coils,  which  ace  so 
placed  that  their  axes  are  parallel,  to  or  in 
thfi  plane  of  vibration  of  the  needle*  Tfa# 
nune  metkod  of  prodneiog  motion  is  eqoallf 
appliesbln  to  needlea  moving  on  n  centru 
pivot  or  nnspooded  by  their  np^er  extre* 
mity.] 

d.  An  arrangement  for  telegidgthio 
alamma,  by  which,  when  included. in  th^ 
same  cirqvdt  with  ^ha  s^allmg  nppsratoii 
they  are  prevented  sonodiog  daring  th« 
•odiaav^  working  of  the  instraments^  |hongh 
veady  to  be  noted  on  at  any  moment  when 
reqniffod.  (Thia  is  effected  in  doable  needU 
telegraphs  by  reserving  from  use  in  send* 
ing  mcMages,  one  particolar  s^al  or  motion 
of  one  or  both  neediest  and  employing  that 
motion  only  when  it  is  desired  to  sonod  the 
•binm.)  Y 

5k  A  method  of  tranfmitting  secret  Intel* 
ligence  to  aay  one  or  morcata<irons  on  a  line 
at  ofaolee  withoat  the  nsc  of  an  extra  wire* 
[Each  station  is  provided  with  a  metallic 
disc,  capable  of  revolving  by  a  step  by  step 
metion  worked  at  pleasniiB  l\y  a  onjrrent  in 
the  oeduiary  manner,  and  having  pieces  of 
ivory  or  non*coodacting  material,  let  into 
the  awriaoe  of  its  periphery  which  revolves 
In  contact  witk  a  metallio  tpringj  The 
bearings  of  the  disc  and  the  spring  arc  both 
incoonectian  with  the  extremity  of  the  coil 
which  actnates  the  indicator  moticn,  the 
ooil  being  in  the  same  circuit  with  -the  line 
wire.  When  the  discs  are  caused  to  Ti^olvOt 
and  th«  springa  rest  on  the  conducthog.snr- 
faces,  a  short  circuit  is  established  which 
permita  the  passage  of  the  electricity  from 
and  to  end  of  the  line  wires  without  sKccU 
ing  the  indicating  i'*strnmen;ts;  but  when 
the  epnngs  rest  on  the  non-condnoting 
HMteiials,  then  the  short  circuit  will  be 
broken,  the  indicator  brought  into  the  line 
wirecircaiti  and  the  messages  delivere4  ns  in 
the  oj^oary  workiog  of  the  tekcruih.  In 
onte  to  prevent  the  working  of  the  discs 
under  ordinary  cirousostances,  it  will  be  reqni^ 
eite  to  adopt  some  snch  as  the  following  sys- 
tsMkt  that  is,  to  employ  the  reverse  current 
to  produce  the  step-by- step  motion  of  the 
dines  wkfn  a  current  in  one  direction  only 
is  naed  for  the  conveyance  of  messages,  or 
to  nrrang;e  the  step*>by-step  motion  sp  that 
it  shall  moiain  unaffected,  except  when 
increased  battery.  |>ower  is  applied. 

6.  A  nmlibod  ^t  counteracting  the  effects 
o(  currents  of  atmospheric  electricity  by 
introdocing  into  the  circuit  an  opposing  cur- 
rant of  equal  foroe  [prodaced  by  a  gaUanJic 
battfry  or  other  suitable  nieansj. 

7*.  The  use  of  pairs  of  conducting  sur- 
faces, for  the  purpose  of  carrying  off  atmo* 
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•pherie  eleetridtj  oollacted  in  nupended 
vires.  [Thef 6  lailkeei  tart  turo  %riM  platet 
nvf  bened  with  m  file,  or  with  gnorm  enl 
teroft  them  in  ofppodte  diVMtloot,  mnd  « 
pieee  of  Ifnen  doth  iuterpoied.  Ooe  platt 
ii  eonnectsd  wilh  An  extremity  of  «he  lino 
wire,  and  the  eeeond  with  the  oertb,  or  th« 
•litee  on  tttaehed  at  eaeh  teimhiol  of  tiio 
BiOwtrei  between  tBem  end  the  iodioetliif 
hntmneniCt.  By  these  mmoM  the  atalo^ 
spheric  electricity  oontained  in  the  mo* 
vended  wires  instead  of  passiiig  thfough  the 
mdiador  coll  to  the  iajwry  of  the  apparo* 
t«i  ooiuieetod  tterewftb,  is  coadoeted  at 
eaoe  inCo  the  earth.] 

'8.  Aself^aetinf  arran^einentforthosaSBe 
porpoae.  [Twobrassbrilaaresnspendedby 
wireirCrOBi  a  btass  bar  whreh  is  ioooiinee« 
tioit  with  the  Ifaw  wires,  tn  snth  a  naonof 
flhat  they  rest  lightly  Sf  ainst  eieh  otbert 
btit  that  whan  a  snUie^t  amooot  of  deetrK 
oity  hao  eoUeeted  in  the  wires  tbey  siay  be 
repdled,  and  oomiog  in  contact  with  tw« 
brass  plates,  be  heM  in  that  position  nntil 
tte  escape  of  tho  sleeitlolty  thronah  the 
plates  into  the  earth  shaH  allow  tbesa  to 
fetnm  to  thehr  oifginal  ilate  of  veat] 

9.  Tho  tne  for  the  saaio  purpose  it  strips 
of  ssetafflc  leaf  introdnced  into  the  droeAt 
[but  wblcb  nnder  the  inftoenoe  of  a  strontt 
eorreftt  of  e leetriclty  (stich  as  is  prodoeed 
bf  a  fllbh  of  lightoingyitt  (hewiiee  ssay  be 
fssed,  aad  dini  break  the  eirenlt,  a«d  permit 
tte  esiiape  of  -sneb  eleetrieity  Into  the  eartll 
inateod  di  passittg  throogh  the  eoU  into  thtt 
indicator]]  • 

10.  A  method  of  bttpfoi^og  the  insola* 
tioa  t»r  telegtapliic  wiree  by  apply^g-  aft 
Ivf teted  seoMid  bell  of  InsidAtfng  saatcdal 
wttnui  uie  enter  one* 

Ck&nra  MnKorrt,  of  Rao  do  la'Paixv 
VkriOi    Ah-  eerfoAi  eAsMlso/  tomi^tMUmM 

J9r  rwmUtt^m^  COcVOII,    MMVIV,   WSVMCIi|    mw^ 

€Kd  mtket  ftiMtt  lMp«rele«#  lo  .wat9i\ 
**  OMf-  Jbtbtg  tohurt  <w  dyeing."  Vatent 
dated  ifbeesabeir  tit  185^* 

Tho  wtirAi  of  the  tftte  eonleined  between 
ittTortWooiiMnai  hare  been  dbdAhtted.  The 
uhdidd  vlopM  ^y  tho  patentee  in  a«ttu«> 
fadtntittg  ids  ittproied  ^mtefproonng  eOflif" 
pdddon,  wMrii  he  calls  «•  hydreftigine,"  Ife 
as  foll6irtt^-^.  In  a  tissel  capaUoof  boM- 
Incihtte  i^illldiis,  he  plaees  22  lbs.  of  sal- 
plutto  of  alnj^ina,  or  or  potMh  and  aHiaihia, 
or  df '<iaaAia%nd  stamonia,  or  salplnte  of 
Mc  tn  eopper,  or  diloride  of  tin,  vedoosd  tb 
fUf^der  <wMi  the  exception  of  the  salphate 
of  alnmina,  whtch  is  ent  in  fliees,  aod  <^ 
ebleridb^of  tfb,  which  ft  employeditf  a  CI71. 
tdltted  tftate.)  ^.  In  a  second  'sitnilhr  Tee- 
id  |e'plM<  l4otff.  of  oteic,  Afeeriov  or 
ttlkjtMe  81^  (the  two  last  of  whidi  ettb« 
atanosa  pre  miiowii  hi  oomineMe  as  stesniie7y 
tt  ''^/t§Mii  'ioip  or  gaptmaceotai  mAtkr.    3. 


He  mixes  the  oleic  acid,  or  dissolves  the 
other  snhsteaoes,  by  the  aid  of  hem,  in  two 
galions.of  alcohol  at  30**  Certier,  and  pomp 
thia  oompoand  on  the  eaJfr  employed  \  then 
sabmita  the  whole  to  a  iempesatiMre  of  abo^l 
30^  Aeanmoit  and  obtaioa  the.  hydrofof  i^e 
In  a  dry»  powdered,  or  mealded  etsii^ .  for 
wsaterpraofing  ooftton  and  Hnen  eiojkht  oof 
part  of  tho  oossposldon  Is  dissolseA  m  100 
parti  of  water,  and  thii  iibdo,  after  iwvv^ 
been  aaaked  in  tho  sointiiMi,  i$  hM«  up  to 
dry,  and  is  then  la.  a  fiaMied.  staAe.  9«r 
sillc  and  woollen,  one  part  of  the  oon^ioil^ 
lion  iaadded  to  9m  parti. off  wateiw  /Pa«te« 
board,  coidt,  and  o&er  matarldi^  bm^Hv 
dao  treated  with  thia  oompoiltion,  wikioh 
peeieases  tho  adraatags  of  pora^ttdog .  tix$ 
passage  of  air^  whilst  it  «tfeelliidiy>eadn4oe 
wet  and 'moistnce. 

CMm^t^Tfae  ptooMsea  desonhfdfor  the 
peodnotion  of  tho  ooaipodtioa  odled  by  thp 
iBTentarhjdflafagine,and  Its  application  for 
renderusg -  Unan^*  ceitoo,  silk,  •. woollen,  m^ 
other  fabrics  impenrioas  to  «ater«  bnt  perf 
Tioua  to  air. 

JoKK  MaTHWoiiifnAAKnfOf  Mark<-baie, 
merchant.  For  iimpm9§mmtt»  in  Ms  neenif- 
fMtwTB  o/mfmr,  (4  commmiioatioa.)  Fa^ 
lent  dated  Decemhsr  27,  ISaO.  .      ., 

This  inrention  condits  in  n  ipsiihod.i|f 
tceating  the  eapresaed  Mooor  beetroot  jnice 
by  adding  qaicklime,  ma4  enbss^nenUy  f 
aatnnated  aqneoos  sohitloil  of  aalplinnons 
add,  in  ovtain  jpesiftid  pvoportioiift.  TMe 
acid  lor  thb  pnrpoae.'m^r  be  procured  1^ 
thedhreot  oomhsistioftiof  aslplMir  in  ateio* 
apherio  air,  or  by  healHig  aMti^Uo- oxides 
(aush  as  thai  of  mangansai)  and  snlphnr,  or 
by  decompodng  sttlphnrie  odd  1^  the  dd*  of 
heat,  and  of  cestain  iietds  {snob  a*-  meroarr 
Off  copper),  or  aarhonaoeons  Mt/kdali  (a^^ 
m  wood  ofaaieoaL)  •  ThS'  Uat  W'  ih#  pimiess 
pieierfed  hf  the  patentee  and  inoenTiog  It 
into  eAct.hoonqpleys  envappafiiliilicoiisia^ 
in^  of  ihass  dosed  Ttssdi  •  ce>n«neiW<ilg 
with  each  other  by  pipes,  the  Ar^  .to  contain 
tho  wood  ohaicod  opeeatedwsn  (isbioh  .jw 
eoarsdy  pawdared- and  tSihHed.rfMtb.  dfffcit 
times  iu  vohsime  of  auklHnio  aoid ;)  tim 
secdiid,  water  te  walk  the.  add*  .evofarod:; 
and  the  thirds  the  iwmter  .to  h«-Oiita9ate4. 
The  appUcsCion  of  koot  to  the  ifst>y«|9d  Ip 
the  mDM  daunathoeTOladonol^iMvluirom 
and oatWie aoidgasoi^  whioh 4pisfs t^f c«^ 
the  water  in  the  sseond  eatteltelo  tht  thix4, 
thrwatsr  in  wUck  it  satanned.  if»tfi  fc^ 
•mlphnrovi  aeld,  whilit  thfrearbooioodd  gfs 
is  alhyired  tb'  essspef  together  intk.tke  mum- 
abnndanee  of  thcaalpko^oils  ^A^^ .  This 
loss  may,  hoiweservbopreeealld  byomplof- 
ing  n -larger  noaaber  of  feteivora.,^  Xhe 
*'  snlphuroussolntion"  thaa«htein^d«ha«)d 
be  iNrtlled'  off  into  'eaikoysf.and  eoftkeil  np 
for  UMf.    U»  spodfiofltadtydMidd  be  dioat 
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1*05|  tnd  it  should  oontain  thirtj  ▼olmnM 
of  gn»  to  one  of  water. 

The  method  in  which  qaicUime  and  the 
lolation  are  employed  is  as  follows  :— The 
expressed  cane-jaioe  is  poured  into  an  open 
tessel  through  a  siere  containing  0*312  lbs* 
Metherlandsy  of  aaickliinet  and  a  similar 
qnantity  of  lime  is  mixed  with  four  cans 
Netherlands  (about  seren-eighths  of  a  gal- 
lon) of  jnioe,  to  abont  the  consiatenoe  of 
oreav»  and  held  ready  for  nse.  This  quan* 
tity  is  sufficient  for  1000  cans,  or  about  220 
gallons  EogUsh  measure.  When  about  500 
eans  of  jnice  hare  run  Into  the  yesscl,  the 
abore-named  mixture  is  added,  together  with 
three  cans  of  solution,  and  the  whole  well 
incorporated  by  stirring.  After  this  the 
remainder  of  the  juioe  is  run  in,  another  oan 
of  solution  added,  and  the  mixture  stirred 
and  allowed  to  settle.  The  clear  liquor  is 
drawn  off  when  subsidence  of  the  suspended 
particles  has  taken  place,  and  is  boiled  in  an 
open  pan,  the  scorn  and  flakes  which  rise 
during  the  operation  being  carefully  and 
completely  removed.  The  liquor  will  at 
first  hare  an  olire-brown  colour  and  a  peeu- 
liar  odour,  and  will  throw  up  brown  flakes ; 
but  as  the  boiling  proceeds  the  smell  lesaens, 
and  the  colour  gradually  changes  to  a  green, 
and  finally  assumes  a  rich  golden  hue,  throw- 
ing up  at  this  time  yellow-coloured  flakes* 
When  the  colour  is  quite  clear  the  boiling  ia 
discontioued,  and  the  liquor  ia  then  fit  for 
efaporation  and  crystallisation  in  the  ordi- 
nary manner.  The  boiling  may  be  conducted 
in  tiie  Tacuum  pan,  care  being  taken  to  re- 
moTO  the  scum  in  tMs  as  in  the  former  ope- 
ration. This  may  be  couTenlently  dona 
about  the  time  when  the  density  of  the 
liquor  is  about  38^  Beaum^,  equal  to  a  apo- 
dfio  gravity  of  1*3. 

The  patentee  does  not  claim  generally  the 
employment  of  quicklime  and  sulphnrcHia 
add  in  the  purification  of  saccharine  jnioea, 
but  he  clalins  the  treatment  of  such  juieee 
in  tbe  manner  and  for  the  purposes  set  forth. 

EnwAmn  Dunn,  of  New  York,  master 
mariner.  JPbr  an  improved  engine  /or  pro- 
dmemg  moftve  power  hy  ike  dUaiaiion  or 
§tpaniion  of  certain  fluide  or  gaeee  eaneed 
ip  the  oppUetLtion  qftnhrie.  Patent  dated 
I>ecem1ier  26,  1850. 

The  patentee  describes  two  arrangements 
of  machinery  for  obtalniniag  motif  e  power 
by  tiM  dilatation  of  idr  or  fixed  gases,  the 
esiorie  absorbed  by  the  air  during  the  heat- 
ing process  being  surrendered,  and  again 
enkployed  to  heat  a  fresh  supply.  Bj  this 
means  a  constant  circulation  of  caloric  ia 
maintained,  and  the  fumaoe  employed  only 
to- supply  the  amount  of  heat  loat  during  its 
trenalsrenoe  from  one  supply  of  air  to  an- 
ether. 

-OMnt^-^l.  A  regMMrator,  whereby  the 


oalorio  in  the  air  or  other  eironlatiBf  me- 
dium, aa  it  passes  from  the  cylinder,  it 
transferred  to  a  series  of  discs  of  wire  net  or 
minute  mineral  or  metallic  partidea,  and 
again  deliTered  to  the  working  medium, 
dther  at  atated  intervals  or  at  each  atteees* 
dve  atroke  of  the  piaton. 

2.  Tbe  combination  of  aa  expansion 
heater  with  the  working  cylinder,  by  whieh 
the  fall  of  temperature  consequent  ea  tha 
expansion  of  the  droulatinf  medium  during 
the  upward  strdce  of  the  pieum  is  reetorsdv 
and  the  force  of  the  piston  aufmeoted  to  n 
greater  extent  than  if  no  each  rettanaisr  el 
heat  took  place. 

3.  A  heat-intercepting  veasd  ettndied  to 
tbe  working  piston,  by  which  any  Jnjnrieealy 
high  temperature  is  prevented  from  teaching 
the  padding  of  the  pietoBy  and  by  which  also 
the  very  desirable  end  ia  obtained  of  pse* 
aenting  always  surlseea  of  uniform  high 
temperature  to  the  acting  medium  under  the 
working  piston. 

4.  Pladng  the  working  end  supplyinf 
cf  linders  in  an  iuTcrted  podtion,  and  lenr* 
ing  thdr  enda  open. 

5.  The  direot  attaehment  of  the  working 
and  supplying  pistons,  by  which  arrange- 
ment the  acting  and  reacting  forces  are  unU 
formly  distributed,  and  the  maximum  work- 
ing effect  of  the  pistons  obtained. 

THOMiis  Sriua  Pmdsaux,  of  Soath* 
ampton,  gentleman.  For  impropomontt  im 
generating  end  cowdsnstwy  tfeem,  emd  in 
Jbre-plaeee  mnd  Jwmneee*  Patent  dated 
December  28,  1850. 

C/«isiw.-*l.  Coating  the  hidde  of  steam 
boiler  furnaces,  and  any  dedred  part  of  the 
fine  with  flra-hrieks,  or  any  stone  or  oosa* 
position  having  analogous  quditi«,and  alaa 
pladng  one  or  more  rows  of  water  tube, 
cased  outside  with  fira-briok,  or  any  equiva* 
lent  aubatitute  at  or  behind  the  fine  bridge. 
Alao  the  nae  of  a  doaed  aab-pitunder  pressnve 
in  combination  with  this  Iwrm  of  fsurnaee. 

2.  A  method  of  oonstmoting  tubular 
boUcffs  [with  a  aingle  tier  of  tubes  laid  in 
an  iodined  diieetlon,  and  perpendionlar 
eonicd  tubea  rising  from  them ;  the  faster- 
mediate  apaces  forming  the  flue.] 

3.  The  application  of  a  Uaing  ef  loeady 
woven  porous  or  fibrous  materid  to  tim 
innde  of  a  steam  diamberef  atsnm  boilera. 
[The  lining  is  kept  in  ite  plaoa  by  a  wire 
f^ame,and  aiiould  extend  4ownwaadaiBto 
the  water  of  tlie  l>dler  to  aueh  a  depth  aa  to 
be  kept  constantly  aaturated  with  mesatnre 
by  capillary  attraction.] 

4.  The  addition  to  any  apparatoa  for 
heating  ateam  In  ite  passage  Irom  the  boiler 
to  the  cjlinder,  or  for  heating  the  cjlindeTy 
of  an  automatic  oontrivanoe  foe  legnlntinff 
the  heat  applied  noeerdlag  to  the 
tore  prodvoed« 
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5.  The  eomblnatloii  of  a  fcn-blower  and 
gtoam  jet  for  prodvefaig  a  draught  for  the 
fenaeet  of  looomotiTet  and  other  non-eon- 


engiBca* 

6.  A  sethod  of  ooBstraotlng  eondenaers 
hycvpio^ng  oormgated  asetal  arranged  to 
prodnee  parallel  ipaeea  [whiefa  are  oeenpled 
alteiaately  by  the  816801  to  be  condensed 
and  the  water  employed  for  that  purpoie» 
vhlch  ia  flttppUed  by  a  centriliigal  pnmp  or 
otber  aiaauaof  earning  a  rapid  circmlatfton}. 

7.  The  oonetrvcHon  of  ftne-plaeea  with 
ban  aiade  to  open  [for  (he  fnpply  of  fhd 
ttader  the  iBcmdeacent  maia]  and  the  appli- 
catum  of  leflectiDg  anrfaoea  to  gratea  io 
anaagod  with  mpaet  to  tiieir  angle  of  in- 
eUnattaa  aa  to  produce  a  maximvm  of  nae- 

8.  The  appUeafiea  of  Aimaees  of  an  air- 
aapply  vidre  to  bo  doaed  by  any  tnitable 
appantna  at  a  detenntaiate  period  after  the 
anpply  of  ftieL 

9.  The  ooaabined  nae  in  the  ath-pit  of 
Wfcibciatory  fhmaeea  and  steam  boiler  for- 
naoea  of  water  and  air  nnder  pressure  in 
dosed  aah-pits« 

ALVKU»ViNcBi«Tl9iwi*oit,of  Chancery- 
lane,  meehanieal  dnraghtsman.  Far  tm- 
/rawmaila  t»  the  ttnttmeiion  of  metal 
^kmiiert,  (A  commnnleation.)  Patent  dated 
December  27, 1850. 

Theae  Improvements  consist  in  forming 
die  conneeting  joints  to  the  strips  of  metal 
of  which  metailie  ahnttersj  are  composed  by 
corring  or  bending  tbe  meeting  edges  in 
opposite  directions,  and  diding  odc  cnrTe 
within  iht  other,  the  heilow  bdng  filled  by 
iaaertlng  a  rod  of  wire  whieb  aertes  to  pre- 
vent indentation  of  the  joint,  and  when  bent 
down  St' the  ends,  increases  ita  secnrity,  and 
pieTcota  the  parts  from  befaig  disconnected. 
In  order  to  prevent  the  forcing  open  of 
theae  shatters  when  closed,  the  ends  may 
be  turned  in  at  right  angles,  and  an  L-shaped 
groove  bo  provided  for  them  to  sHde  np  and 
down  in. 

CMm.^-The  conatrvction  of  metal  shnt- 
ters  by  tbe  employment  of  the  connecting 
joint  formed  as  above  described. 

WiixiAM  Haii&Y  JoKKS,  M.A.,  of 
Qneen's  College,  and  Chorley,  Sossez, 
derii.  J^  improwmtnii  in  tpparattu  to 
he  used  when  huminjf  candlei.  Patent 
dated  December  28, 1850. 

This  improved  apparatns,  whieh  the  pa- 
tentee calls  an  "  aco^te,"  consists  of  a  cap 
eomposed  partly  of  metal  and  partly  of  glass, 
porcelain,  plaster  of  Paris,  or  other  non- 
conductor of  beat,  which  fits  loosely  on  the 
top  ot  the  candle,  and  descends  gradndly  as 
it  bnma  away,  thus  preventing  swaling  or 
gwttcving,  at  the  same  time  that  it  canset  a 
r^vlar  avf^ly  of  asdted  wax,  ke.,  on  every 
ddoofthe 


Caps  composed  whoHy  of  metd  or  glass 
have  been  in  use  before,  but  the  distinguish- 
ing features  of  the  **  acolyte  "  are  a  cap  of 
meud,  or  heat-conducting  materid,  com- 
bined with  a  guide-ring  of  non-conducting 
materid. 

The  acolyte  may  be  oonstructed  with  a 
collar,  for  the  purpose  of  receiving  a  glaaa 
or  paper  shade. 

John  Ransom  St.  John,  of  New  York, 
engineer.  For  imprcnetMnte  tn  the  coa- 
9tmetton  of  comptuHi  and  eppartatu  for 
McertahUnff  and  regiittring  the  velocity  nf 
ehipe  or  vuhU  ikromgh  the  water.  Patent 
dated  December  27,  1850. 

The  improvements  cldmed  under  this 
patent  comprehend^ 

1.  The  application  to  mariners'  com- 
peases  of  satdlites,  or  auxiliary  needles,  for 
indicating  the  amount  and  direction  of  any 
▼ariation  from  the  true  meridian  caused  by 
locd  attraction. 

2.  A  method  of  and  apparatua  for  ascer- 
taining the  Telocity  of  a  ship  through  the 
water,  by  the  action  of  the  water  on  the 
blades  of  a  fan-wheel. 

3.  An  arrangement  of  log-glass,  lever, 
and  auxilliary  contrivances,  whereby  the 
motion  giren  to  the  dockwork  by  the  reel  la 
communicated  to  an  index-hand  during  a 
definite  period  of  time,  the  different  parts  of 
the  apparatns  being  so  proportioned,  and 
the  dial  so  divided,  that  the  index,  moving 
while  the  sand  is  running  in  the  glass,  may 
ahow  the  rate  of  speed  at  which  the  vessd 
is  moving  during  a  given  time. 

4.  The  application  to  logs  of  a  parachute, 
and  cylindrical  wedge  for  keeping  it  ex- 
tended in  the  water,  and  so  arranged  as  to 
admit  of  its  bdng  readily  withdrawn  when 
the  log- ship  is  drawn  on  board  the  vea- 
sd. 

jAMxa  Slatb&  and  John  Nuttai^l 
Slater,  of  Danscar,  bleact^ers.  For  eer^ 
tain  improeementt  iu  machinery  or  appa* 
ratuM  for  the  purpoie  of  iiretehing  and 
opening  textile  or  woven  fabriee.  Patent 
dated  December  28,  1850. 

Tbe  apparatus  here  specified  is  applicable 
to  the  opening  and  stretching  of  fabrica 
which  have  beoi  attached  together  in  con« 
tinnous  lengtbs  for  convenience  in  the  dye- 
ing and  bleaching  operations.  The  fabric^ 
in  a  twisted  state,  is  first  passed  through  a 
tube,  to  which  motion  is  communicated  in  a 
direction  opposite  to  tbat  of  tbe  twist  In  Uie 
fabric,  and  is  thence  conducted  between  two 
Tibrating  bars,  which  efiect  the  opening,  to  a 
taking-up  roller. 

Clainu. — 1.  The  stretching  and  opening 
of  textile  fabrics,  by  macbinery  or  appa- 
ratus arranged  aa  described. 

2.  The  opening  of  textile  (kbriea  by  8 
Tibziting  motion. 
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John  Piatt,  of  OldhMD,  Lmoaatcr,  aoglnaor,  aiiA- 
Eiehard  Bureh,  of  Heyvood.  Laaeattor,  manager, 
ibr  eartaln  improvemanti  in  looma  for  wooTuif. 
July  S;  alzmontha. 

Inmea  Howard,  of  tho  Britannia  Iron  Works, 
Badford,  if  riealtanl  implemant  malwr,  for  Im- 
proremanta  in  plooghs,  and  otbar  ImplaoMnts  or 
maohinaa  uaad  In  tha  onlttratiim  of  the  soU.  July 
9:  alx  months. 

John  Aston,  of  Blrminfbam,  manufaetarar,  foe 
UnproTamanta  in  bnttons  and  ornaments  for  dxasa« 
AM  tha  machinary  fbr  maklnf  tha  sama  raapae- 
llvaly.   (A  oommanloation.)    Jnly  3 ;  six  months. 

Charlas  Payna,  of  Wandsworth-road,  Surrey, 
(ant.,  for  Improvamants  In  drying  animal  and  Ta> 
Mtahla  substaneas,  and  in  heating  and  aooling 
liquids.  JuIyS;  six  months. 
.Rohart  Hiymaa  Easum,  of  Commanlnl  -  road, 
f  tapney,  Middlesex,  rope-maker,  for  improvements 
in  taa  manutectore  of  rope.    July  3 ;  six  months. 


WOlinm  Haaser,  of  Manchaatar,  Ibr  aartaln  la- 
provements  in  looBU  for  weaving.  July  S;  alx 
months. 

Oeorga  Kemp,  of  Carnarron,  North  Wales,  doe- 
tor  of  medicine,  for  a  new  method  of  obtalnl^ 
power  by  means  of  electro-magnetism.  July  3 ;  sU 
months. 

Richard  Jex  Criekmer  and  Praderiok  William 
Cxickmer,  of  Page's-walk,  Bermondsey,  engloa«rt 
and  oo-p«rtnars,  for  improyementa  in  ^Mktaf 
stufllng-boxaa  and  platona.    July  8;  alxmantha. 

Charlaa  Cowper,  of  Southampton  -  buUdlnga, 
Chancery-lana,  Middlesex,  patent  agent,  for  iia. 
provemants  in  the  prepaiatlon  of  cotton  for  dyeing, 
and  Uaaching.    July  I;  aix  months. 

Charles  Barlow,  esq.,  of  Chanoery-lane,  London, 
for  improrements  in  rotary  engines.  (A  oommn* 
nioation.)   Jnly  3;  six  months. 
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James  Hamilton,  of  London,  engineer,  for  im- 
pfovanMnts  in  machinery  for  sawing,  boring,  and 
ahairfng  wood.    May  23. 

Addphtts  Oliver  Harris,  of  High  Holbom,  Mid- 
dlesex, philosophical  inttrument-makar,  for  hn- 
fiofements  in  barometers.    June  10. 

William  Basket  Johnson,  of  ManchesUr,  maon- 


ger  for  Measia.  Ormerod  and  Son,  engiaaen,  fag 
certain  improTements  in  steam  engioee,  and  la 
apparatus  for  generating  steam;  such  iinproro- 
ments  in  engines  being  wholly  or  in  part  applica- 
ble where  other  vapour  and  gases  are  used  as  tha 
motive  power.    June  10. 
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Henry  Squire WlUanhall... Lock. 

D.  HuleCt  ...w. ...... .^.M  Uolboro.^..... .^....^.^ ......  Apparatus  for  working  valvaa 

of  dry  gas-meters. 

W.  Higglnbottom  .......  Manchaatar  Stand  pipe  and  valve. 

John  Hall  and  Son Lombard-atraat Powder  canister. 

(Apparatus    to    keep   a  car- 
riage body  In  equilibrium 
under    dUbrent     ciicum- 
stmnecaof  nsa. 
Machine  for   tramping   and 
squeesing  yarn  and  doth 
the  dyeing  and  bleach- 
ing process. 
Index  ar  book  marker. 
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S3S1 

2363 
2364 


SS     2366     Longin  Oaatnrt  ........  Olasgow^. 
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Elaattc  tightener  for  tronsara. 


2367     A.  Marian •M...M.M»t...M  Bagantpstraet 

2868     Will  Bishop m...  Boston  ...«.« 

and 
Bobert  Cooke  ............  HunUngdan  .. 

{Edward  M'Kaoa ......) 
Thomaa  MacAnaapla  V  Dublin Splnnlag-whaal. 
N.  D.  MaUlard...*.....) 

2870     Timothy  Lonasgan Ludlow Spring-lock  staple. 

London  and  Bristol Thorough  metallic  voatUatcd 

coat. 


II 
ti 


2871      O.  Spill 
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WALKBR'S  EBOISTERBD  DOUBLE-ACTINO  SCREW  PRESS^ 
Fi(.  1. 


I. 


(JobD  Tilkn,  of  lbs  Cllj-mwl,  BrAnulio  Kncliwci,  Ftapilttoi.) 
Diteriplioii. 
FiSDRi  1  of  the  nreflxed  engnvlng  i«  ■  side  elev«doii,  Ig.  2  a  front  eUntioD, 
■nd  Bg.  3  ■  pbB  «f  Slf  pteM.  A  A'  Kre  the  no  tiOa  «  end  Moebj  whieh  are  cut 
in  one  piece  with  the  fTuneg  or  nipporti  B  B,  end  eoauected  together  by  the  four  tie- 
n>di  ud  ouU  C  C.  D  is  the  nm,  which  is  nude  to  triTel  bwkwirds  ud  forwerdi 
upon  the  tie-rods  or  guidet  C  C  by  mewu  ot  two  double-thre«ded  eorewi  E  E,  which 
are  Upped  through  nut*  pUeed  in  the  two  ends  of  the  nm.  Oo9  end  of  etch  of 
Iheu  suewi  U  oeotrad  in  the  >iU  A',  and  the  other  end  paiied  tltfbugh  the  iiU  A. 


On  iuA  M^jf  (iu 


the 

ud 

'nrapcfrt  of  lift  I  Ito 
^ — ,  ._,  .,^  IJk  drawn  M<  lea- 
thery entm  geslk}Jif,  sf  anv-^v  lett 

from  it,  and  within  the  rodiCQ;  thehtodleListhenBhifiedBloifitbiilot  towar.-di  the 
eeotreof  the  wheel  H,  which  alio wb  of  •  quick  motioa  being  impMM  to  the  pioioa  O, 
and  through  it  tolhewbeelB  FF  and  serews  EE,  which,  u  they  ffroWe,  act  upon  the 
ram  D,  aod  mduallj  force  it  towards  the  liU,  thereby  pressing  W  materiali  between 
Umb.    As  ttemaienabJMOomeoomprewed,  and  more  power  l^ftquiredjtbe  handle 
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L  m  shifted  along  the  slot  to#wdi  the  periphery  of  the  wheel  H,  Which  therehjr 
giTet  a  greater  length  of  leterage^  and  eoniequently  inereasee  the  power  exerted 
npon  the  ram.  Should  this,  however,  not  be  snfflcientj  tiiere  are  a  series  at  handles 
pueed  M^oand  the  eircumferenee  of  the  wheel  H,  hy  which  the  additional  foroe  iff 
two,  0r  i^en  three  men  may  be  applied  to  it.  When  the  fatii  has  arrlTSd  at  the  end 
of  its  thiTel,  as  shown  in  Itgi,  1  and  ^,  and  the  mitfeHin  Is  MffielMitlf  (iresiied,  A 
finesh  sapply  of  eoods  is  placed  between  me  reverse  side  df  the  ram  and  the  opposite 
uU,  and  the  hanate  being  shifted  (o  the  centre  agaiif,  and  tnrned  In  a  contrary  difec- 
tioo,  the  rani  is  caosed  to  travel  back,  and  the  whole  proc^sd  of  pressing  is  again 
repeated. 

JBj  the  arrangemaats  above  described,  a  very  great  jpower  is  comprehended  within 
a  adnll  eompaas,  and  the  press  is  rendered  doulue-actrng,  whereby  a  very  oonsider- 
able  tttfaig  in  time  is  efPeoted. 


rra's  patbwt  htdbo-caabon  oas.— aspoaT  dw  tn  uAjrorAtstrrmE,  dowfosrffoK, 

▲ZfO  ILtUBlINATIKO  POWta.     BT  OR.  tilAKKLA1#B,-  P.O.*S;^  PftOVESSOa  tft  O^BMISTltr,- 
OWBX'S  OOX1«SI»B,  MAlffCRBSTBB. 


(HaTlng  given  Insartioo  to  a  paper  by  Dr.  Fyfe,  the 
cndnedt  chemical  professor  (yol.  liil.,  p.  92),  In 
vhlch  the  nolttjr  ef  tiM  advcntagw  oUlm«t 
far  thla  gm  was  si^Teiy  impi^pied,  we  deem  it 
bat  an  act  of  juatlee  alao  to  lay  before  our  readen 
the  principal  portions  of  a  Report  jost  made  on 
tta  sQbjeet  bf  Dr.  Frankland,  of  Maoehester, 
who  has  anived  experimentaUy  at  epnelusione 
^metrically  opposed  to  those  of  Dr.  Fyfe.— £s. 

Ihe  experiments  detailed  in  the  following 
pages  were  coadvcied  at  the  gas-worlcs  at- 
tached tp  the  mill  of  Messrs.  Qeo.  Clarke 
&  Co.,  PoUard-itreet,  ^ncoats,  Manchester. 
These  works  consist  of  a  bench  containing 
two  of  Mr.  Wiiite's  resin-gas  retorts  and 
two  of  hi^  water-gas  retorts  of  the  lai'gest 
stie,  all  ot  which  had  been  in  ase  for  four 
BBontbs  preTioasly.  The  water  retorts  dis- 
charge nemseWes  into  the  resin  retorts,  and 
these  last  work  into  an  hydraulic  mun,  from 
wliidi  the  gas  passes  snccessivel/  through  a 
refrigerator  and  wet  lime  purifier  to  the  gas- 
holder— a  vessel  of  the  ordinary  construo- 
tioQ,  and  cap  able  of  containing  about  20,000 
cahic  feet.  The  ? olnme  of  gas  produced  was 
Bseasured  by  a  meter  placed  between  the  last 
piirifier  and  the  holder.  A  copper  for  melt- 
ing the  resin,  and  an  oil  cistern  for  collecting 
the  residual  oil,  condensed  in  the  hydraulic 
main  and  refrigerator  during  the  process, 
complete  the  apparatus,  the  whole  of  whicli 
was  placed  unMr  my  own  entire  control,  and 
every  facUity  given  me  for  correctly  ascer- 
taining the  weight  and  measure  of  the  ma- 
iiM^df  and  the  products  of  the  opera- 


Before  commencing  each  day's  experi- 
ments, the  cttl||o^  contents  of  the  holder 
were  carefully  determined,  and  a  specimen 
of  the  gas  contained  in  it  withdrawn  for 
analysis:  the  charcoal  retorts  were  then 
filled,  the  resin  melted  in  the  oil  of  a  former 
workings— about  7i  gallons  being  used  for 


each  112  lbs.  of  resin,  and  the  water  and  efl 
tanks  befaig  first  accurately  ganged,  the  pro- 
cess of  gas  •making  was  commenced. 

It  was  of  importance  to  asce^taia  the 
temperature  at  whiqh  the  gas  passed  throi^gh 
the  m^ter,  since,  if  not  sufliciently  cool^, 
the  indications  of  this  instrument  might  ,be 
far  from  correct.  I  found,  howerer,  that 
the  gas  streaming  through  the  pipes  pre- 
viously to  ente^ng  the  meter  had  been  so 
perfectly  cooled  in  the  refrigerator  that  its 
temperature  never  exceeded  60^  Fahr.,  and 
was  frequently  much  bdow  this  point,  thus 
aifording  a  suJ&cient  guarantee  /or  the  cor- 
rectness of  the  numbers  read  off.  The  illa- 
minating  power  of  the  gases  waa  taken  by 
the  shadow  test,  and  is  expressed  in  the 
quantity  of  gas  per  hour,  wliicb  is  equivalent 
to  the  light  of  one  s.  6.  composite  candle. 
The  specimens  of  gas  for  analysis  were 
drawn  from  the  holder  on  the  following 
rooming,  in  order  to  ensure  a  perfect  mix- 
ture and  a  fair  sample.  I  have  made  the 
analyses  of  these  specimens  with  great  care, 
and  in  all  cases  over  mercury :  the  olefiant 
gas  wa^  determined  by  absorption  with 
strongly  fuming  sulphuric  acid — the  only 
method  by  which  an  accurate  estimation  of 
this  gas  csn  be  attained :  the  carbonic  add 
wss  determined  by  a  bullet  of  caustic  potash, 
and  the  rest  of  the  gases  by  explosion  with 
excess  of  oxygen. 

The  prices  attached  to  the  several  articles 
employed  in  the  manufacture,  are  those 
chlsrged  in  Manchester,  and  the  value  as- 
signed to  the  residual  oU  is  deri? ed  firom  the 
price  which  the  hydro-carbon  gas  patentees 
give  for  that  articlCi  usually  exdnsifc  of 
carriage. 

[Here  follow  the  details  of  five  daya'  ex- 
periments.] 

The  foregoing  andytieal  results  famish 
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VM  with  a  MtitAketory  ezpltiiatioii  of  tbe 
prooesMi  which  go  on  both  in  the  water  and 
radn  gaa  retorti.  In  the  water  retorta  two 
distittot  deeompoiitiont  take  plaoe;  vis.* 
fint,  the  deoompofition  of  steam  by  oharooal 
with  the  prodaction  of  eqoal  Tolames  of  hy- 
drogen and  carbonic  oxide  gatei ;  and  lecond, 
^tkb  deoompoiition  of  eteam  by  oharooal  with 
tiie  fomiBtion  of  two  Tolnmee  of  hydrogeni 
and  one  Tolume  of  carbonic  add. 

Thii  mixture  of  hydrogen,  carbonic  oxide 
and  carbonic  add  along  with  a  large  exoeaa 
of  ateam  then  pasaea  into  the  reain  retort, 
where,  mixing  with  the  decompoaing  reain 
Taponr,  it  twice  tra?eraea  the  whole  length 
of  the  red-hot  TcaaeL  There  ia  no  donbt 
that  the  greater  portion  of  water  gaa  ia  pro- 
dnced  by  tlie  deoompoaition  of  thia  exceaa  of 
ateam  in  the  reain  retort,  aince  the  weight  of 
charcoal  required  for  the  formation  of  the 
Tolnme  of  water  gaa  generated  in  each  of  the 
above  experimenta  ia  more  than  twice  aa 
great  aa  that  which  disappeared  from  the 
water  retort.  This  drcamatanoe  elnddatea 
the  adTantagea  arising  from  the  passage  of 
tiiia  gaa  mixed  with  ateam  throngh  the  reain 
retort,  the  fnliginona  matter  which  wonld 
otherwise  accnmnlate  and  block  up  this 
letort  and  ita  exit  pipe,  aa  ia  well  known  to 
be  the  caae  when  redn  alone  ia  naed,  ia  eon- 
Tcrted  into  permanent  combaatible  gas, 
which,  although  posaeaaing  no  illuminating 
power,  yielda  Talnable  service  in  a  manner 
presently  to  be  described. 

It  has  been  maintained  that  the  hydrogen 
of  Uie  water  gaa  entera  into  combination  with 
tiie  carbonaoeoua  mattera  formed  in  the  reain 
retort,  and  producea  hydro  •carbon  gaaea, 
poaaeadng  highly  illuminating  propertiea; 
thia  opinion  originated  from  the  fact  that  if 
the  mixture  of  the  redn  and  water  gaaea  be 
not  made  in  the  redn  retort,  but  on  tiie  con- 
trary, the  two  gaaea  be  conducted  separately 
into  the  holder,  the  reaulting  gaa  will  be 
greatly  inferior  both  in  quantity  and  quality. 
The  foregoing  experimenta,  however,  afford 
no  foundation  for  thia  opinion,  but,  on  the 
contrary,  prove  that  no  portion  of  the  hydro- 
gen of  the  water  gaa  entera  into  any  chemical 
combination  whatever,  for,  aa  before  men- 
tioned, when  ateam  acta  upon  charcoal  at  an 
devated  temperature,  every  cubic  foot  of 
carbonic  oxide  produced  generatea  an  equd 
volume  of  hydrogen,  whilst  every  cubic  foot 
of  carbonic  add  formed  liberatea  two  cubic 
feet  of  hydrogen ;  hence,  if  the  volome  of 
hydrogen  contained  in  the  hydro  -  carbon 
gaa  equala  the  volume  of  carbonic  oxide  plua 
twice  the  volume  of  carbonic  add,  we  have 
the  atrongeat  evidence  that  no  hydrogen  baa 
entered  into  combination,  and  thia  is  proved 
to  Im  the  eiae  by  the  remdta  of  the  first  and 


second  daya'  experimenta;  for  the  gaa  pro- 
duced on  the  firat  day  contained  t 

ParoenL 

Hydrogen  ..         ••     39*38 

Carbonic  Oxide         ••         ••     28 '98 
CarbonioAdd  ••  6*31 

Hence 

Hydrogen :  Carbonic  Oxide  +  2  Carbonic 
Add-39-38:41'(>0. 

Tkt  Gatprodmeed  en  ik§  Seetmd  Hay 


Pareant. 

Hydrogen •     33*54 

Carbonic  Oxide         ••         ••       8*40 
CarbonioAdd  •-•         ••     10*78 

Hence 
Hydrogen :  Carbonic  Oxide  -f  2  Carbonic 

Add-33-54: 29*96. 

On  the  third  day  a  large  exceaa  of  hydro- 
gen waa  produced,  owing,  no  doubt,  to  the 
deoompodtion  of  light  carbnretted  hydro- 
gen by  the  much  higher  heat  wliich  waa 
employed  on  that  day. 

But  dthough  it  be  thua  proved  that  the 
water  gas  doea  not  in  any  way  enter  into 
chemi^l  union  with  the  eonatituenta  of  the 
reain  gaa,  yet  I  do  not  eonodve  that  ita 
value  in  the  proceaa  is  diminished  by  this  eon- 
dderation.  I  have  already  ahown  ita  use  tn 
taking  up  and  converting  into  permanent  gaa 
much  of  the  fuliginous  matter  which  would 
otherwiae  choke  up  the  reain  retorta  and  exit 
pipea  ;  but  even  thia  ia  of  very  aecondary  im- 
portance compared  with  the  aerviee  it  per- 
forma  in  rapidly  sweeping  out  of  the  red-hot 
retort  the  permanent  illuminating  gases  pro- 
duced by  the  decomposition  of  the  resin,  and 
in  saturating  itself  with  the  varioua  volatile 
hydro>earbona  upon  which  so  much  of  the 
illuminating  power  of  all  gaa  depends,  and 
whiefa  would  otherwise,  to  a  great  extent,  be 
left  behind  with  the  tar  and  water  in  the  con- 
densera.  It  ia  well  known  how  rapidly  de- 
fiant gas  and  all  rich  hydro-carbons  are  de- 
compoaed  into  charcoal  and  gases  possesdng 
little  or  no  illuminating  power  when  in  con- 
tact with  the  walla  of  a  red-hot  retort,  and 
therefore  the  value  of  the  water  gaa  in  thus 
rapidly  removing  them  from  thia  deatrue- 
tive  influence  and  retaining  them  in  a  perma- 
nently gaseous  form  can  scarcely  be  over- 
rated ;  indeed,  thia  prindple  haa  not  been 
entirely  neglected  by  cod  gaa  manufaeturera, 
aeveral  compantea  having  attached  exhauatera 
to  their  retorti,  which,  however,  perform 
thdr  work  very  imperfectly  compared  with 
the  water  gaa. 

The  generation  of  water  gaa  firee  from  car- 
bonic add  ia  a  problem  of  great  importance, 
and  one  which  deaervea  the  beat  attention  of 
the  hydro-earbon    as  manufaetnrer.    The 
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rektiTe  qvaatity  of  thb  gw  prodooed  TMriet 
•o  oonddenbly  (from  1078  to  4*72  per 
eeot.),  owing  do  doabt  to  the  degree  of  heat 
tt  which  the  deeompoiition  takes  place,  and 
ako  probably  to  the  rapidity  with  which  the 
water  la  admitted  into  the  retorta,  that  it  it 
■ot  impoaaible,  by  Tarying  the  oonditionay  to 
got  rid  of  it  altogether ;  ita  qnantity  appeara 
to  decreaae  aa  the  temperature  iocreaaes; 
bvt  I  have  hitherto  been  anable  entirely  to 
prevent  ita  formation :  it  ia  therefore  reqni- 
alte  to  haTo  an  efficient  meana  for  removing 
it  from  the  gaseona  mixtore  before  it  arriTca 
at  tlie  holder,  atnce  thia  gaa  ia  not  only  en- 
tirely nieleia,  being  perfectly  incomboatible, 
Viit  haa  a  decidedly  injnriona  inflaence  on 
the  eombwtion  of  the  gaa,  by  cooling  the 
flame,  and  thva  greatly  dlminiahing  the  illa- 
— faaftiwy  power.  Lime,  both  in  ita  wet  and 
dry  state,  ia  qnite  inefficient  for  the  removal 
of  this  carbonic  acid,  since  the  carbonate  of 
Bme  firat  formed  prevents  farther  contact 
between  the  gaa  and  the  pnrilying  agent.  I 
therefore  recommend  canstic  aoda,  produced 
by  mudag  lime  with  a  aolntion  of  common 
aoda,  aa  a  most  efficient  and  inexpenaive 
pwifying  agent  when  applied  in  the  foUow- 
Qg  oMnnert — Lst  1  cwt  of  soda  be  dis- 
aolved  in  not  less  than  120  gallona  of  water 
(and  proportionately  for  smaller  qnantitiea) ; 
add  to  this  70 lbs.  or  80 lbs.  of  quicklime; 


mix  the  whole  well  together,  and  transfer  it 
to  the  purifier,  where  it  should  be  occa- 
sionally well  agitated:  after  about  8,000 
cubic  feet  of  gaa  have  passed  through,  the 
mixtore  should  be  run  off  and  allowed  to 
settle  in  a  suitable  tank,  from  which  the 
clear  liquor  floating  above  the  sediment  of 
carbonate  of  lime  must  be  pumped  up  into 
the  supply  tank  for  the  purifier,  and  being 
again  mixed  with  the  same  quantity  of  lime, 
used  aa  before.  Thus  little  or  no  loss  of 
soda  occurs,  this  base  being  simply  used  aa 
a  carrier  of  the  carbonic  acid  fh»m  the  gas 
to  the  lime.  The  sediment  of  carbonate  of 
lime  may  be  thrown  away  between  each 
operation.  The  coat  of  purification  by  this 
method  would  not  exceed  fd.  per  1,000 
enbic  feet. 

The  foUowing  experiment  wss  made  with 
the  purifier  charged  in  the  manner  deacribed, 
except  that  only  75  Iba.  of  soda  were  em- 
ployed : 

ewt.  qr.  lb. 

Resin  used 2    0    7 

Coal    12    0 

Charcoal 0    0  10 

Lime,  &c •••   0     10 

Water 0    2    6^ 

Residual  oil  produced..  8  75  gaUons. 

Gas  produced 8090  cub.  ft. 

per  1121bB.  rssin  1520 


M 


t9 


Coii  qf  PtodueUam. 


8. 


Reria ...••   2cwt.  Oqr.  71bs.  at  3s.  6d 7 

Coal 1    „    2„    0    „       6s.  per  ton ••  0 

Charcoal    0    „    0  „  10    „ 0 

Purification • •••••• 0 


d. 

H 
2 


8    Oi 


1.    d. 
Deduct  8*75  gallons  oU  at  7d 5    H 

Cask 0    5 


•f 


Hence  cost  of  1,000  cubic  feet»9id. 

Par  Ctntm§e  OompoiitUm  of  Gut.  removed  by  this  method,  if  the  caustic  aoda 

fWmtk  nt  «M  fl-92  ^  employed  in  anffident  quantity,  and  the 

nS,^^  i9nA  ®'  *'»  ^«  quality  of  the  gas  is  not  m  the 

oibXi;iiVe:: :;::::::   I^M  le-t  deteriorated  in  it.  pa.Mge  through  the 

i^mrmmM»m>«^  jm  ^f>  ccntsgc  of  olcflsnt  gas  in  the  abovo  analysis. 

100*00  ^'^^  following  Table  shows  the  quantity 

^_____  and  composition  of  the  gaa  obtained  in  the 

first,  second,  third,  and  aixth  days'  experi- 

It  Is  therefore  evident  that,  whilst  the      meats,  when   perfectly  purified,    aa  just 

whole  of  the  carbonic  acid  can  be  readily      described : 


M 


WfOTB'^  Vkimr  H^BOrOABBON  Olfl* 


Tolmne  of  Gai  produoed  from  1  cwt.  \ 
Reiln J 

^S»  CEMTi^OP  CQlCPOilTIOir. 

Olefiai^tGw 

tight  Ctfbqrptted  Hydrogeo  ...... 

Hydrogen •  •  • . . 

Cpxbooic  Oiido    •  •  •  • ?  •  •  • 


Itt  Day. 

2nd  Day. 

Ird  Day. 

6th  Day. 

Ayeraga. 

1300 

1406 

1841 

1465 

1503 

8-27 
18-76 
49*03 
30*93 

7*94 
45-06 
3759 

9-41 

7-78 
22*79 
50*27 
19*16 

8*53 
32*25 
43*62 
15*60 

8*13 
29-71 
43*38 
18*78 

100-00 

100*00 

100-00 

100-00 

100*00 

In  order  to  eitabliifa  a  praetietl  comptri* 
■on  between  the  partially  purified  hydro* 
carbon  gai  and  the  Mancbeeter  eoal  gaa,  as 
•applied  to  the  town,  the  latter  vae  coo« 
dnetad  froaa  a  honae  adjoining  Meifrt. 
Clarke'a  milla  into  the  dark  room  aet  apart 
for  teating  their  illuminating  powera.  By  a 
aimple  arrangement,  either  of  the  gaaea 
could  be  paaaed  through  a  meter  which  indi- 
cated the  eontumption  per  hour  in  obaerra- 
tiona  of  one  minute.  Care  vaa  alwaya  taken 
to  diaplace  the  whole  of  one  gaa  from  the 
meter  before  the  iUuminfting  power  of  the 
other  waa  taken.  The  following  reaulta  were 
obtained : 

Fir$t  Bxperiment, 

Preaaure  of  Gasea,  ^  inch. 

Conaumptlon  per   hour  equiyalent   to  the 

light  or  a  S.  6  Compoaite  Candle. 

Manchester  Coal  Oas. 

7i  tentha  of  1  cubic  foot. 

Hydnxarbon  Gaa. 
7i  tenths  of  1  cubic  foot. 

Second  Sxperimmit. 
Preaaure  of  Gaaea,  1  inch. 


Gonanmption  per  hour  equivalent  to  the 
light  of  a  S.  6  Compoaite  Candle. 

Manchester  Coal  Gas. 
8  tentba  of  1  cubic  foot. 

Hydro  carbon  Gaa. 
7}  tentha  of  1  cubic  foot. 

Thla  method  of  determining  the  relatiTO  ya- 
lue  of  the  two  gasea  did  not  aeem  to  me  entirely 
free  from  objection,  since  fome  of  the  lighter 
hydro-carbona  contaioed  in  the  coal  gas 
might  possibly  become  condensed  in  its  pas- 
sage through  the  great  length  of  cold  piping 
intervening  between  the  gaa-works  and  the 
illuminating  room;  a  circomatance  which 
might  thua  give  an  undue  adrantage  to  the 
hydro-carbon  gaa  which  had  to  paea  through 
a  comparatively  much  ahorter  length  of  pipe* 
I  therefore  procured  a  specimen  of  the  ooal 
gaa  from  the  immediate  neighbourhood  of 
the  worka  of  St.  George'a-road  atation,  and 
aubmitted  it  to  analysis  ;  it  yielded  me  the 
following  numbers,  which  I  have  placed  side 
by  side  with  the  average  composition  of  the 
hydro-carbon  gas  before  and  qfter  purifica- 
tion: 


Manchester 
Coal  Gas. 

Hydro-carbon  Gas 
before  Purification. 

Hvdro-carbon  Gaa 
after  PuriflcatloD. 

Olefiant  Gas 

550 
4012 
45-74 

8-23 
•41 

trace 

7-41 
26*50 
40-27 
18*55 

7^27 
traoe 

8*13 

29-71 

43-38 

18-78 

•  •  •• 

IraM 

Light  Carburetted  Hydrogen  .... 
HTdroffen •••.# 

••^•"'Tpw**   ................  .".. 

Carbonio  Oxide.  ...■•■*■•.•..«« 

Carbonic  Acsld  ..•.••••..•••••• 

Nitrocen • 

•^^•■if^pwit    n  ••  .• ....  '••?«•  ••  •• 

100-00 

100*00 

100*00 

As  the  Illuminating  power  of  both  ooal 
•nd  resin  gases  dieponds  almost  azduslTely 
«pon  the  quantity  of  their  oonstituenta 
oondensible  by  fuming  aulphuric  add,  and 


which  generally  appear  in  all  gaa  analyses 
under  m  aomewhat  inappropriate  title  of 
oleiant  gaSf  the  superiority  of  the  hydro- 
carbon OTor  the  llanohester  ooil  gasU  ivfll- 


VSm't  iMCwr  jjn>BfBrlE)49Bm(  QA$, 


w 


fltetly  tppmBt  from  t|)«»boYf  comp#ri8on, 
jet  a  qvefttion  migb^  •lifo  r«la^T9  to  the 
quality  of  the  inlMUiioei  eoispoBiof  tl^e 
olefiaat  gM  in  Mch  of  tibe  •pedmepf ,  tndaa 
manrer  to  this  qsastion  wai  therefore  impend 
tiTp  hefpre  e  definite  ooncliuion  refpectiiif 
the  meritB  pf  the  two  gaaes  oonld  be  arriTed 

Tbc  mpmipiting  power  of  the  hydro- 
ctrboi^  grouped  together  in  the  above 
analf  tie  vndeir  tb9  term  '*  olefitQt  gae  "  de- 
pends directly  upon  the  weight  of  carbon 
cootaiped  in  g  given  voliime,  and  l^enoe  by 
ascertaiifiiig  the  qqantitiep  of  carbonic  acid 
which  this  portion  of  the  two  ga#es  yields 
on  expiosioD  with  eieess  of  oxygsn,  it  is  ea«y 
tp  calcnla^  their  relfitiye  value.  My  ezp«r 
i%ci^tff  have  Ifd  to  the  foUowipg  propoi:- 
tioa: 

Mihmdmaiim§  Pow^r  of  Bptal  Voimmei  qf 
the  OUfhmi  GMe$. 

Manchester  ooal  olefi^nt  gas  :  hydro- 
earbon  olefiant  gas»3*62  :  2*8. 

Hence  the  olefiant  principles  in  the  Man- 
chester coal  gas  have  a  higher  value  than  the 
same  volnnie  of  the  olefisnt  gas  contained  in 
the  hydro-carbon  gas.  and  tbti  mntt  there- 
fore be  allowed  for  in  calculating  the  relative 
value  of  the  two  |ases. 

'According  to  the  shove  proportion  the 
true  value  of  the  5*5  per  ceqt.  of  olefiant  gas 
will  be  7*11  fSnd  hence  the  illuminating 
power  of  the  average  hydro- carbon  gas  will 
be  to  the  Msnchoster  coal  gas  as  foUOwi : 

I.  Relative  illuminating  power  of  hydro- 
carbon ^as  wqntr^ed  and  Manchester  cofd 


HydiD-earhon  Gas.  Msnehsster  Coal  Oat. 

7-41  .  7-11 

or,  100  "  95*9 

II.'  BelatiTe  lUuminating  ppwer  of  hydro- 
carhon  gM  jmrified  and  Manchevter  coal 

Hydzo-caibpn  Oaa.  Mancheiter  Coal  Oaf. 

8  .  711 

OT.  100  •  88*Q 

Qwmbm  whidi  e^ae^y  eonUmi  the  roiplta 
obtaiiif  d  by  tba  previous  fizperimentf  on  the 
JBuwiwgting  powers  of  the  two  gases. 

Tli«  gbore  Ufit%  pcore  tM  1,000  cubic 
Ibet  ol  hydro- wrbon  ga«  i^fin-if  friiri^afsbs, 
•tt  equal  to  1,042  «nb&o  foot  <)f  th9  Man- 


chester cofl  gas,  and  that  |,000  o^bic  feet 
hydro-csrbon  gas  after  purification  are  equi- 
valent to  1,125  cubic  feet  of  the  Menchest^ 
gas,  an4  further,  t|iat  at  the  prfsseot  marked 
price  of  the  articles  consumed  ^d  prpduced, 
1,000  cubic  feet  of  average  hydro-carbon 
gas  b^or§  furifieaiion  oan  be  prodnosd, 
exclusive  of  rent,  ta^es,  wages,  wear  and 
tear,  at  the  cost  qf  O^d.  po  Is.  Hd.,  accord- 
ing tQ  the  mode  of  working,  whilst  1,000 
cubic  feet  of  the  same  gas  purified  will  cost 
from  lO^d.  to  li.  2^d. 

A  distinction  mustl>e  msde  between  un- 
^urified  coal  gas  and  uapnrified  hydro-earboii 
gas :  the  former  contaiBS  many  deleterious 
ingredients,  whiofa  entirely  prevent  its  use ; 
the  latter  doei  not  oontain  any  noxioua 
principle^  but  pimply  has  itf  iUi^fpinating 
powsr  diminished  qy  tlie  presepce  pf  oar- 
bpnic  acid. 

It  is  also  pvident  that  a  moderate  lieat  {i 
better  adapted  for  producing  good  gss  leoo- 
nomically  tb^n  a  itron|;er  one,  w))ic)i,  qj- 
thoQgh  it  produces  much  more  gas,  yet  does 
SQ  at  the  expenye  gf  th^  9\\,  which  becofne's 
much  diminished  in  qpaiitity^  snd  thus  the 
cost  of  the  gas  is  greatly  increased,  whilst  i^ 
quality  also  sppesrs  slightly  tp  sufter.  Thif 
.is  seen  in  the  prodt^ce'  of  tl^e  first,  second, 
and  sixth  dayi,  when  it  more  mqderajie  heat 
was  employed  compared  with  that  of  tl}p 
third,  fourth,  and  fifth  days,  when  the  heat 
was  much  higher ;  and  although  the  yield  in 
gas  was  considershly  less  thap  on  the  latter 
days,  yet  its  quality  was  spmewli^t  better, 
and  the  yield  in  oil  oeing  much  gfp^ter,  its 
price  was  reduced  in  a  proportional  degreg. 

It  appean  to  me  g  fpistake  tp  siYPpofe 
that  the  hydro-carbon  gas  r^uire9  a  di^Ter- 
ent  form  pf  burner  from  those  use4  for  cq^ 
ga9,  as  I  could  find  po  difference  i^  the 
powers  of  the  gas  when  cosl'gas  burnefs 
were  substituted  for  those  |enfraUy  i^ed 
with  the  hydro-carbon ;  possibly,  howevert 
a  larger  burner  flight  be  required  i|  il^p  gas 
contained  muG)i  carbonic  acid.  A  osref^l 
determinstioa  qf  the  specific  greTities  of  the 
hydro- carbon  and  Manchester  coal  ga9e«, 
which  I  here  append,  ihoirs  that  they  do 
not  materially  differ  In  thjs  respect,  and 
thus  confirms  the  opinion  that  no  differenep 
of  burner  Is  necessary  if  the  gss  be  property 
msnufactured : 


Sjpeeifie  Gravity, 


In  conclusion,  Its  purity  of  composition 
and  freedom  froiii  all  substances  which  csn, 
during  combustion,  produce  compounds  in- 
jukntt  to  furniture,  drapery  gdods,  ftc, 
ifvea  ^M  bydxo-carbon  gas  great  advantages 
over  cb^  yu,  which  always  oontaias  more  or 


less  bisulphuret  of  carbon,  a  volatile  sub- 
stsnce  that  has  hitherto  defied  sll  sttempts 
to  remove  it  or  diminish  Its  quantity  by  any 
process  of  purification,  and  which,  during 
combustion,  generates  sulphurous  acid|  the 
compound  to  which  all  w  inischief  pro- 
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daoed  by  coal  gas  is  prolMibly  owing.  The 
odour  of  the  hydro-carbon  gas  while  it  is 
soificiently  strong  to  give  warning  of  any 
escape,  is  far  less  naaseons  than  that  of  the 
eoal  gas,  and  might  CTen  by  some  persons 
be  deemed  pleasant,  whilst  the  process  of 
maonfactare  is  so  simple  that  any  person  of 
moderate  intellect  can  at  once  oondnct  it. 
£.  Fbamkland, 

Ph.  D.,  F.C.S. 
Owen's  College,  Manchester,  June  28, 1851. 


ON  TRB  OONBTnUOTTON  OF  8T1AM  BOILBRS 
AND  THK  CAU8B8  OF  TBBIR  IZPLOBIONS. 
BT  WM.  FAIRBAIRN,  BSO.,  O.B.,  F.K.S. 
(Continued  from  page  15.) 

The  preTcntiTes  against  accidents  of  this 
kind  are  well  -  constructed  boilers  of  the 
strongest  form,  and  duly  proportioned  safety 
TalTes— one  under  the  immediate  control 
of  the  engineer,  and  the  other,  as  a  resenre, 
under  the  keeping  of  some  competent  autho- 
rity. 

2nd.  Bgplonons  from  d^lcienejf  of  water. 

This  division  of  the  subject  requires  the 
utmost  care  and  attention,  as  the  circum- 
■tanoe  of  boilers  being  short  of  water  is  no 
vnusual  occurrence.  Imminent  danger  fre- 
quently aiitet  from  this  cause,  and  it  cannot 
be  too  forcibly  impressed  upon  the  minds  of 
engineers,  that  there  is  no  part  of  the  appa- 
ratus whidi  constitute  the  mountings  of  a 
•  boiler  whioh  require  greater  attention— > 
probably  the  safety  Talres  not  excepted— 
than  that  which  supplies  it  with  water.  A 
well  -  constructed  pump,  and  self  -  actiog 
feeders — when  toilers  are  worked  at  a  low 
pressnre-^are  indispensable,  and  where  Uw 
latter  cannot  be  applied,  the  glass  tubular 
gauge  steam  and  water- cocks  must  have 
more  than  ordinary  attention. 

In  a  properly  constrained  boiler,  every 
part  of  the  metal  exposed  to  the  direct  action 
of  the  fire  should  be  in  immediate  contact 
with  the  water,  and  when  proper  provision 
is  made  to  maintain  the  water  at  a  uniform 
height  and  depth  above  the  plates,  accidents 
can  never  occur  from  this  cause. 

Should  the  water,  however,  get  low  from 
defects  in  the  pump,  or  any  stoppage  of  the 
regulating  feed  valves,  and  the  plates  over 
the  furnace  become  red  hot,  we  then  risk 
the  bursting  of  the  boiler,  even  at  the  ordi- 
nary working  pressure.  We  have  no  occa- 
sion, under  such  eircumstanoes,  to  search 
for  another  cause,  from  the  fact  that  the 
material  when  raised  to  a  red  heat  has  lost 
about  five- sixths  of  its  strength,  and  a  force 
of  less  than  one<sixth  will  be  found  amply 
sufficient  to  bear  down  the  plates  direct 
upon  the  fire,  or  to  burst  the  boiler. 

When  a  boiler  becomes  short  of  water, 
the  first,  and  perhaps  the  most  natural  action 


b  to  run  to  the  feed  valve,  and  pull  It  wide 
open.  This  certainly  remedies  the  deficien(qr» 
but  incresses  the  danger,  by  suddenly  pour- 
ing upon  the  incandescent  plates  a  large 
body  of  water,  which,  coming  in  contact 
with  a  reservoir  of  intense  heat,  is  calculated 
to  produce  highly  elastic  steam.  TUs  has 
been  hitherto  controverted  by  several  emi- 
nent chemists  and  philosophers ;  but  I  make 
no  doubt  such  is  the  case,  unless  the  pres- 
sure has  forced  the  plstei  into  a  conoave 
shape,  which  for  a  time  would  retard  the 
evaporisation  of  the  water  when  suddenly 
thrown  upon  them.  Some  curious  experi- 
mental facts  have  been  elicited  on  this  sub- 
ject, and  those  of  M.  Boutigny  and  Pro- 
fessor Bowman,  of  King's  CoUege,  London, 
show  that  a  small  quantity  of  water  pro- 
jected upon  a  hot  plate  does  not  touch  it ; 
that  it  forms  itself  into  a  globule  surrounded 
with  a  thin  film,  and  rolls  about  upon  the 
plate  without  the  least  appearance  of  evapo* 
ration.  A  repulBive  action  takes  place,  and 
these  phenomena  are  explained  upon  tho 
supposition  that  the  spheroid  has  a  perfeetiy 
reflecting  surface,  and  consequentiy  the  heat 
of  the  uncandescent  plate  is  reflected  back 
upon  it.  What  is,  however,  the  most  ex- 
traordinary in  these  experiments  is,  the 
fact  that  the  globule,  whilst  rolling  upon  a 
red  hot  plate,  never  exceeds  a  temperature 
of  about  204**  Fahr. ;  and  in  order  to  pro- 
duce ebullition,  it  is  necessary  to  cool  the 
plate  until  the  water  begins  to  boil,  when  it 
is  rapidly  dissipated  in  steam. 

The  experiments  by  the  committee  of  the 
Franklin  Institute,  on  this  subject,  give 
some  interesting  and  useful. results.  That 
committee  found  that  the  temperature  of 
dear  iron,  at  which  it  vaporised  drops  of 
water,  was  334°  Fahr.  The  development  of 
a  repulsive  force  which  I  have  endeavoured 
to  describe  was,  however,  so  rapid  above 
that  temperature,  that  drops  which  required 
hut  one  second  of  time  to  disappear  at  the 
temperature  of  maximum  vaporization,  re- 
quired 152  seconds  when  the  metal  waa 
heated  to  395"*  of  Fahr.  The  committee 
goea  on  to  state  that—'*  One  ounce  of  water 
introduced  into  an  iron  bowl  three*  sixteenths 
of  an  inch  thick,  and  supplied  with  heat  by 
an  oil-bath,  at  the  temperature  of  546°,  waa 
vaporized  in  fifteen  seconds,  while  at  the 
initial  temperature  of  507^  that  of  the  moat 
rapid  evaporizition  was  thirteen  seconds." 

The  cooling  elffect  of  the  metal  is  here 
strikingly  exemplified,  by  the  increased 
rapidity  of  the  evaporizition,  which,  at  a 
reduced  temperature  of  38°,  is  efiected  in 
thirteen  instead  of  fifteen  seconds. 

This  does  not,  however,  hold  good  in 
every  ease,  as  an  increased  quantity  of  water, 
say  fbom  one*eighth  of  an  ounce  to  two 
ounces,  thrown  upon  heated  plates,  nimd 
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the  temperatare  of  its  eTtporization  from 
4&f  to  600°  Fahr. :  thai  clearly  showing 
that  the  time  required  for  the  geaeratton  of 
ezplosife  steam  under  these  circumstances  is 
attended  with  danger,  and  it  may  be  doubted 
whether  the  ordinary  safety  Talves  may  not 
be  wholly  inadequate  for  its  escape. 

NameroQs  examples  may  be  quoted  to 
■how  that  explosions  from  deficiency  of 
water,  although  less  frequent  than  those 
ftrising  from  undue  pressure,  are  by  no 
means  nneommon— *they  are  nevertheless 
eomparatiTcly  fewer  in  number,  and  the 
prerentatiTes  are  good  pumps,  self-acting 
feeders  (when  they  can  be  applied),  and  all 
those  oonTeniences,  such  as  water-cocks, 
water-gauges,  floats,  alarms,  and  other  indi- 
cators of  tiie  loss  and  reduction  of  water  in 
the  boiler. 

3rJ.   Ba:phtiotuproiiiMd/romeolkqf9e» 

Accidents  from  this  cause  can  scarcely  be 
called  explosions,  as  they  arise,  not  from 
internal  force  which  bursts  the  boiler,  but 
from  the  sudden  action  of  a  yaouum  within 
ft.  In  high-pressure  boilers,  from  their 
siqierior  strength  and  circular  form,  these 
accidents  seldom  oocur,  and  the  low  pres- 
sure boiler  is  effectually  guarded  against  it  by 
a  TalTe  which  opens  inwards  by  the  pressure 
of  the  atmosphere  whenerer  a  Tscuum 
occurs.  In  some  oases  a  collapse  of  the 
Internal  flues  of  boilers  has  been  known  to 
take  place,  from  a  partial  racuum  within, 
idkich,  united  to  the  pressure  of  the  steami 
has  forced  down  the  top  and  sides  of  the 
flue,  and  with  fatal  effect  discharged  the  con- 
tents of  the  boiler  Into  the  ash-pit,  and 
destroyed  and  scalded  ererything  before  it. 
A  drcumstanoe  of  this  kind  occurred  on  the 
Thames  on  board  the  steamer  Victoria, 
some  years  since,  when  a  number  of  per- 
sons lost  their  Utcs,  and  serious  injury  was 
sustained  in  all  parts  of  thcTessel  within  its 
reach.  This  acddent  could  not  howcTer  be 
called  an  explosion,  but  a  collapse  of  the 
Istcmal  flues,  which  were  of  large  dimen- 
sions, and  the  consequent  discharge  of  large 
quantities  of  steam  and  water  into  the  space 
occupied  by  the  engines. 

One  or  two  cases  which  bear  more  directly 
on  this  point  are  howerer  on  record,  and  one 
of  them,  which  took  place  in  the  Mold  mineSf 
in  Flintshire,  was  attended  with  explosion. 
The  particulars,  as  given  by  Mr.  John  Tay- 
lor, will  be  found  circumstantially  recorded 
in  the  first  voiume  of  the  Philotephieal 
MoffOMime.  This  occurrence  seems  to  prove 
that  rarefication  produced  in  the  flues  of  a 
high  pressure  boiler  may  determine  an  ex- 
plosion. The  boiler  which  exploded  be- 
longed to  a  set  of  three  feeding  the  same 
engine  ;  the  fuel  used  was  bituminous  coal. 
The  furnace  doors  of  all  three  of  the  boilera 
(lad  been  opened,  and  the  dampers  of  two 


had  been  closed,  when  a  gust  of  flame  was 
seen  to  issue  from  the  mouth  of  the  furnace 
of  these  latter,  and  was  immediately  fol- 
lowed by  an  explosion.  The  interior  flue  of 
this  boiler  was  flattened  from  the  sides,  the 
flue  and  shell  of  the  boiler  remaining  in  their 
places,  and  the  safety-valTe  upon  the  latter 
not  bsiog  injured. 

Other  similar  cases  of  collapse  might  be 
stated,  but  as  most  of  them  have  been  at- 
tended by  a  defective  supply  of  water  in  the 
boiler,  the  plates  over  the  fire  having  become 
heated,  they  can  scarcely  be  included  in  the 
category  of  this  class  of  accidents,  and  more 
properly  belong  to  those  of  which  we  have 
just  treated— explosions  from  a  deficiency  of 
water  in  the  boiler. 

It  is  nevertheless  necessary  to  observe  that 
eases  of  collapse  should  be  carefully  guarded 
against,  as  the  great  source  of  danger  is  in 
the  escape  of  hot  water,  which,  with  the 
steam  generated  by  it,  produces  death  in  one 
of  its  worst  and  most  painful  forms. 

The  remedies  for  these  accidents  will  be 
found  in  the  vaouum  valve,  and  careful  con- 
struction in  the  form  and  strength  of  the 
flues. 

4th.  Sxploiiomjirom  Defseiiv§  Omuirue* 
Hon. 

This  is,  perhaps,  one  of  the  most  impdr- 
'tant  divisions  that  can  possihlj  engage  our 
attention,  and  on  which  it  shall  be  mj  doty 
to  enlarge.  In  a  previous  inquiry,  I  have 
already  shown  the  nature  of  the  strain  and 
the  uldmate  resistance  which  the  material 
used  in  the  construction  of  boilers  is  able  to 
bear.  We  have  not,  however,  in  all  oases, 
shown  the  distribution  snd  position  In  which 
that  material  should  be  placed  in  order  to 
attain  the  maximum  of  strength,  and  afford 
to  the  public  greater  security  in  the  resisting 
powers  of  vessels  subject  to  so  severe  and 
sometimes  a  ruinous  pressure.  This  is  a  sub- 
ject of  such  importance  that  I  shall  be  under 
the  necessity  of  trespaasing  upon  your  time, 
in  endeavoiuing  to  point  out  the  advantages 
peculiar  to  form,  and  the  use  of  a  sound  and 
perfect  system  of  construction. 

For  a  number  of  years  the  haycock,  he- 
mispherical, and  wagon-shaped  boilers  were 
those  generally  in  use,  and  it  was  not  until 
high-pressure  steam  was  first  introduced  into 
Cornwall,  that  the  cylindrical  form  with 
hemispherical  ends,  and  the  furnace  under 
the  boiler,  came  Into  use;  subsequently, 
this  gave  way  to  the  introduction  of  a  large 
Internal  flue  extending  the  whole  length  of 
the  boiler,  and  in  this  the  furnace  was  placed. 
For  msny  years  this  was  the  best  and  most 
economical  boiler  in  Cornwall,  and  its  intro- 
duction into  this  country  has  effected  great 
improvements  in  the  economy  of  fuel,  as 
well  as  the  strength  of  the  boiler.  Several 
attempts  have  been  made  to  improve  tiiii 
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boiler  by  cuttivK  «way  ooe-bvlf  of  tbe  end, 
in  order  to  admit  a  larger  famacc.    This 
waa  fint  done  by  tbe  ^tterley  Company, 
md  it  bas  since  gone  by  tbe  name  of  the 
Batterley  boiler.   This  copstniction  has  tbe 
same  defects  as  tbe  hayoock  or  AMiurpiim- 
M^  and  wagon- shaped  boilers ;  it  is  weak 
over  the  fire-pUoe,  and    cannot  well   be 
strengthened  without  ii\jary  to  tbe  other 
parts  of  tbe  boiler,  from  the  Tsst  number  of 
stays  necessary  to  suspend  the  part  which 
forms  the  canopy  of  the  furnace.    Of  late 
years  a  much  greater  impro? ement  has,  how- 
•▼er,  been  eflfected  by  the  double  flue  and 
doable  furnace  boiler,  which  is  now  in  gene- 
ral use,  and  has  nearly  superseded  aU  the 
other  constructions.      It  consists  of   the 
cylindrical  form,  rarying  from  fife  to  seren 
feet  in  diameter,  with  two  fines  which  extend 
the  whole  length  of  the  boiler;  they  are 
perfectly  cylindrical,  and  of  sufficient  mag- 
nitude to  admit  a  furnace  in  each.    The 
boiler  is  tbe  simplest,  and  probably  the  most 
effeotiTe  that  bas  yet  been  constructed.    It 
presents  a  large  fine  surface  as  the  recipient 
of  heat,  and  the  double  fines,  when  riveted 
to  the  flat  ends,  add  greatly  to  the  security 
and  strength  of  those  perts.    It  moreover 
admits  of  the  new  process  of  alternate  firing, 
ao  highly  eondncire  to  perfect  combustion, 
and  tbe  prerention  of  the  nuisance  of  imoli^e* 

Stb.  Mxpio»i9n»   mHiing  frow^  fMiMia- 
%§§emwi  or  ignorancB, 

To  mismanagemeutt  ignorance,  fnd  the 
misapplication  of  a  fsw  leading  principles 
in  oonneotion  with  the  use  an4  application 
of  steam,  may  be  traced  the  great  majority 
of  aecidents  which  from  time  to  time  occur. 
Many  of  these  accidents,  so  fmitful  of  the 
deitmction  of  property  and  human  life, 
n^ht  be  prevented,  if  we  bad  well  con- 
stiQOted  vessels  jndicionsly  united  to  skill 
and  oompetenoy  in  the  maasgement.  To 
MDToy  a  few  praoliGal  instmetions  to  engi- 
■Mffs,  stokers,  and  engine-men,  would  be 
■B  undertaking  of  no  great  difficulty.  A 
yoong  man  of  wrdinary  capacity  would  learn 
all  that  is  neoessary  in  a  few  months ;  and 
if  pinned  under  competent  instructors,  he' 
might  be  made  acquainted  with  the  proper- 
tiee  of  steam,  ita  elastic  force  at  different 
degrees  of  preesun,  tbe  advantages  peouli^ 
to  sensitive  and  essy  working  safety  valvee> 
the  naesBsfty  for  oleanliaess  and  ke^pi^S 
them  in  good  working  condition ;  the  use  of 
water  gaogee,  fusion  plugs,  indicators,  sig- 
nals, &c.,  '&o*,  connected  with  tbe  supply 
and  height  of  water  in  the  boiler.  The 
dangers  to  be  apprehended  from  a  soareity 
of  water,  the  danger  of  explosion  when  the 
engine  is  standing,  or  when  the  usual  chan- 
nda  for  lelieving  the  boiler  of  its  surplus 
•lanm  are  stopped,— «U  these  am  parts  of 
ulmnmitarT  instrantion  wbkdi  the  stoksr.  as 


well  as  the  engineer,  sboulA  be  fpquuil^ 
with,  and  no  proprietor  of  a  mill,  captain  of 
a  steam- ship,  or  superintendent  of  locomo- 
tive, should  give  employment  to  any  perpon 
unless  they  can  produpe  certificates  of  good 
beha^our,  eud  a  knowledge  of  the  elemen- 
tary principles  of  their  prpfession. 

If  these  precautions  were  adopted,  greater 
care  observed  in  a  selection  of  m^n  of  skill 
and  responsibility  in  the  construction  of 
boilers,  and  a  more  strict  and  rigid  code  of 
laws  in  the  management,  we  might  look  for- 
ward vrith  grea^  certainty  to  a  considerable 
diminution,  if  not  a  prevention,  of  those 
calamitous  events  which  |o  frequently  plunge 
whole  families  into  mourning  by  unexpected 
and  ir48tantaneQns  de%th. 

As  an  individual  I  would  cheerfully  lend 
my  best  assistance  to  the  development  of  a 
pHndple  qf  instriietion,  calculated  to  relieve 
the  country  of  the  ignorance  wbicl)  per- 
vades that  part  of  the  commupity  on  which 
the  lives  of  sq  many  depend*  h  resolqtiqn 
on  the  part  of  those  whq  en^plqy  persons  of 
this  description,  and  whose  interests  are  so 
much  at  stake,  to  take  qone  whose  know- 
ledge and  character  4oes  qot  come  up  to  the 
requisite  standard,  an4  Pmf  f"^  ih  would 
soon  ^d  from  the  economy  of  the  manage- 
ment and  the  increased  security  of  their 
property,  every  important  change  in  all  tbe 
requirements  of  tbe  economy,  as  well  as  tbe 
application  of  s$esm*  ^om  often  49  we  fiqd 
implements  of  danger,  end  vessefs  coq^ein- 
ing  the  elements  of  destruction,  in  the  handa 
of  the  most  ignorant  and  reckless  practi- 
tioners, whose  insensibility  to  danger,  apd 
total  incompetency  tp  judge  of  itf  presence, 
renders  them  above  aU  others  tbe  most  (^P^t 
to  be  employed.  And  why  ?  because  they 
are  the  Tory  personSf  from  their  defective 
knowledge,  to  increese  the  dsnger  and  ng- 
gravate  tbe  evils  they  were  ^elected  to  pre- 
vent. It  is  not  the  first  time  that  engineers, 
to  secure  (if  I  may  use  the  expression)  en 
insene  pressure,  have  Isstene4  thp  fsfety 
yalTce,  and  screwed  down  the  steam  Tslf  e, 
closing  every  outlet,  without  ever  thiuluJVIf 
of  the  fire  that  was  biasing  undef  the  boliyr* 
(2b  (econfimteif.) 

PAKNILL's  UUGIBTnUBD  BBTOUT  OALOUI- 

FBBX,     FOn    OONBURVATORIBS,     UUinN- 

HOUBXS,  BTO. 

(John  Pannell,  of  56,  Fetter-Une,  London,  Agri- 
ealtunl  and  Hortkaltund  Bnglnoer,  Broprlstor.) 

The  engraving  represents  a  vertieul 
section  of  this  apparatus.  A  A  is  the 
boiler,  which  is  built  into  fhe  fiiniaoe 
like  a  retort,  being  completely  surrounded 
by  the  fire,  whicD  is  eup|>lie4  with  fhel 
through  the  door  N.  B  is  a  partitioyi, 
which  divid«p  the  boiler  m\p  two  oom- 


PUnlSLL'a  BBTOKT  CAUIBITBBK,  FOK  CONSXBTATOItTBS,  aBEBMHOHflKS,  BTO.     SI 

pwtDMBli  C>CV,   D>  D'  >re  the   two  [ArtmeDt  C*,  with  its  pipet  B*MidB*, 

•old  water  or  inflow  pipes,  and  E>  E*  tbe  are  for  heating  tbe  bed.    Whea  a  idi- 

outflow  or  hot  water  pipes.     The  upper  face  heat  ta  not  required,  the  whole  cii- 

compartment  C>,  with  its  pipes  D'  apd  oalatioD  ia  aent  under  the  bed  b;  ihnt- 


_  ,  are  empiojed  for  the  purpose  of 
piMiinng  tt  auifaee  best,  whiTe  tbe  com- 


ting  the  tapa  FF,  aod  opeaing  l 
H  H  is  an  air-bealiDg  ehamlNr ;  tna 


•old 


atr  enters  by  the  pipe  I,  and  is  allowed 
to  eacape  by  the  pipe  1*.  K  is  a  small 
metal  boiler,  which  is  caat  in  the  flue- 
cover,  and  ia  eooDected  to  the  trough  or 
gtuter  }.  bj  Uw  pipe*  M  M.    The  hot 


water  cireulatiog  through  tbia  arr^nn-   ' 
ment,  produces  vapour  from  the  aurfaoe 
of  the  trough,  for  the  purpose  of  giving 
humidity  to  the  atmosphere  of  the  con- 
aervator;  or  greenhonie. 


Sr,- 


BOUnoM  OF  ' 

We  not  had  an  opportanity 


of  Mcing  (he  JfecA^iic*'  Afti. 
several  weeks,  ^od  caQ^rauepUv 
even  yet  iQ  possession  of  the  info 
forwarded  to  you  by  the  Kct.  Mr.  Rey- 
■Mlds,  aad  other  mrrespondeats  on  the 
NUtioa  of  the  earth.  I  have,  however, 
just  seen  the  article  on  this  sul^ect  by 
Mr.  ^.  Qnxfell,  printed  in  the  Uagasine 
of  iMtweek,  from  which  I  regret  to  find 
that  there  ia  oiu'reader  of  vour  joumtt 
to  whom  my  diaoDssion  of  tliat  interest- 
ing topic  ia  nninielligible.  I  am  sorry 
tliitt  it  is  out  of  mypower  to  make  the 
mtt|^  plsfgpi.  lour  oorreipoiideBt 
f«HM»  Wl.  Tm»i  *»(  I  »l>o'»y  l»»e 


mvielf  "with  merely  illns- 
tratipg  the  ttteories  of  others."  If  snoh 
be  the  fact,  I  shall  be  tbanfcfol  for  an 
oDjjortunity  of  restoring  to  the  rightful 
claimant  whatever  there  may  be,  in  tl|e 
trifle  referred  to,  which  belongs  to 
another.  I  can  only  say  that,  up  to  thla 
moment,  I  have  never  teen  a  single  line 
of  the  investigations  of  Binet  sod  tbe 
Other  Pstiaian  snslyits:  indeed,  \  ^mio 
never  eeeu  any  mathematical  detail^  an 
the  subject  at  all.  It  would  be  quife 
futile  for  me  to  attempt  anything  liVe  a 
reply;  to  Mr.  Rosiell :  each  of  us,  I  see, 
is  quite  naintddigible  to  ths  odier.  Ur. 
^  mds  ia   ny  ftfa  wtut  I  vn^ 
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wrote,  and  he  writes  in  his  what  I  etn*t 
leid :  he  says,  I  "  coDsider  the  jplane  of 
▼ibration  at  all  latitudes  invariable  I** 
Now,  I  don't  think  I  ever  mentioned  the 

flane  of  ribration  at  all :  simply  because 
had  nothing  to  do  with  it :  but  sure  I 
am  that  he  will  nowhere  find,  in  my 
oommvnication,  the  "strange  miscon* 
oeption'*  on  which  he  comments. 

I  am  glad  to  see  that  so  good  a  mathe- 
matician as  Mr.  Osborne  Reynolds  has 
read  my  paper  with  very  different  eyes, 
and  I  hope  that  my  short  additional  ex- 
planations were  in  some  degree  satisfac- 
tory to  "S.  Y." 

J.  R.  YouMo. 

London,  Julj  8, 1801. 


X.OBD  OBAMVULLB's  PATBNT  BILL. 

Whatever  the  merits  of  this  bill  may  be, 
it  most  be  allowed  to  have  been  a  great  sur- 
prise on  all  whom  it  more  immediately  cod- 
earns.     No  one  ever  imagined  that,  in  a 
Committee  appointed  to  consider  how  the 
Patent  Laws  might  he  best  mnendid,  there 
was  a  prejeet  secretly  hatching  for  the  abo- 
i*moK  altogether  of  the  iyttem  of  protect- 
ing property  in  inventions.   Lord  Granville, 
in  leportiDg  the  Bill  to  the  House,  affected  a 
oertdn  degree  of  shame  at  having  ao  trea- 
cherous and  Ignoble  a  part  to  play  in  the 
affair.    **  He  was  afraid  it  might  he  thought 
he  was  taking  a  strange  coarse  when  he 
supported  the  present  Bill,  and  at  the  same 
time  avowed  himself  of  opinion  **  that  the 
whole  system  of  the  Patent  Laws  was  unjust 
to  the  public,  disadfantageous  to  inven- 
tors, and  wrong  in  principle."    If  the  bill 
in  its  eiummkU  could  be  eonsidered  as  one 
for  the  ''  amemdrnmU  of  the  laws  touching 
Letters  Patent  for  Inventions,"  the  course 
taken  by  his  lordship  would   have    been 
"  strange "  indeed ;  but  being,  as  it  really 
If,  a  bill  calculated  to  do  mors  harm  than 
good  to  patenteea  and  Inventorsi— a  bill  to 
obstruct  as  much  as  possible  the  protection 
of  property  In  inventions,— there  was  no- 
thing at  all  strange  in  the  case.     Lord 
Granville,  on  taking  the   bill  under  his 
eharge,  was  hut  acting  in  perfect  contlstency 
with  his  (now)  dedared  views  on  the  sub- 
Jeoli  and  all  that  we  have  to  complain  of  Is, 


that  his  lordship  should  pretend  to  be  enact- 
ing the  part  of  the  inventor's  friend  and 
patron,  while,  in  fact,  aiming  a  deadly  blow 
at  his  very  existence. 

Of  the  state  of  pubUc  opinion— -that  is,  of 
opinion  out  of  the  House  of  Lords — on  the 
sulqect  of  the  right  of  inventors  to  prolec« 
tion.  Lord  Granville  gave,  we  believe,  a  very 
exact  representation  when  he  observed : 

'*  With  respect  to  the  necessity  of  a 
patent  law,  he  believed  it  would  have  been 
easy  for  him,  at  Chairman  of  the  Committect 
to  get  one  hundred  lensible  persons  to  give 
eridence  to  that  effect ;  but  with  respect  to 
the  injurious  tendency  of  tiie  whole  system, 
there  were  probably  not  eix  pereone  who 
eould  be  got  to  give  evidence  in  empport  of 
that  view'*  ft 

And  10,  becauie  opinion  is  as  100  to  6  in 
favour  of  protecting  (by  all  fair  meana) 
property  in  Inventions,  Lord  Granville 
thinks  it  only  right  to  promote,  with  the 
whole  influence  of  Government,  a  billiriiich 
has  for  its  object,  or  at  least  Its  entire  ten- 
dency, the  abolition  of  all  such  property. 

The  witnesses  against  the  syitem,  though 
few  in  number,  are  paraded  by  his  lordship 
as  if  he  thought  they  were  In  themselves  a 
host.  Let  us  see.  We  detest  at  all  times 
personalities;  but  here  we  are  obliged,  by 
the  neceasitles  of  the  cascj  to  deviate  a  little 
from  our  established  usage. 

1.  <'The  first  (witness)  was  Mr.  Cubitt, 
the  civil  engineer,  whose  evidence  was  en- 
tirely worthy  of  consideration,  because,  very 
greatly  to  his  credit,  he  had  raised  himself 
by  gradual  steps  from  beiug  a  working  or 
journeyman  to  his  present  high  position  of 
President  of  (the  Institution  oQ  Civil  Engi- 
neers, and  was  held  in  great  consideration 
throughout  the  country  for  his  personal 
Integrity  and  professional  attainments.  His 
opinion  was  eonc/nftse  against  the  whole 
system  of  patents." 

Mr.  Cubitt  may  be  all  that  Is  here  averred 
(we  have  no  personal  knowledge  whatever 
on  the  subject) ;  but  how  does  that  affect 
the  value  of  his  opinion  on  the  point  imme- 
diately iu  question  ?  What  has  successful 
rising  In  the  world — ^whidi  may  be  by  waya 
innumerable,  from  the  seUing  of  old  clothes 
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Id  pifftdng  «U  liiTntlou^to  do  ammim- 
rti^  with  ezperinaca  or  knowledge  of  the 
dificnltiee  of  en  iBTentor  ? — Or  whet  '*  per- 
eenelint^gritj?" — Orwheteren  ''profei- 
rionel  eUdnments,"  if  loeh  profetelonel 
etteinnenti  embmee  nothing  in  the  wty  of 
IsYeBtion  ?  If  Mr.  Cabitt  hed  been  known 
to  the  world  ei  en  inrentor  or  prajeetor,-*if 
he  hed  himedf  erer  ioTented,  or  defisedy  or 
eueated  enything  new  or  originel,  worthy 
of  bending  hie  neme  down  to  poeterityt-— 
tiwn»  indeed,  hie  optnion  wonld  IwTe  been 
wofftii  MNBething ;  bnt  ei  it  ie,  it  is  worth 
no  more  then  thet  of  eny  otlMr  vnit  of  the 
■fllioa. 

2.  "  The  next  wti  Mr.  Branel,  of  wliom 
it  wee  not  neoeieery  to  nj  thet  hie  evidenoe 
wee  of  greet  weight  end  importenoe.'' 

Hie  denee  it  ween't  ?  Tlie  ruheet,  the 
Boet  preeamptnone,  the  meet  iiqndieionet 
end  (eeientiileelly  regerded)  the  leeet  sao- 
oeeeftil  of  ell  tlie  engineere  of  hii  time :  the 
hiheritor,  too,  of  e  neme  wliieh  wee  founded 
on  end  hnttreeeed  round  by  petente*  beyond 
timt  of  meet  men ;  end  to  wliich  inherited 
neme  he  owee  Ailly  ei  mvch  ee  to  hie  own 
felenti,  tlm  repntetion  whieh  he  enjoye* 

3.  "Hie  next  witnem  wee  Mr.  Rieerdo, 
M.P.,  who  eleo  geve  velneble  eridenoe  on 
the  feme  eide  of  the  qeeetion." 

Of  the  reel  vehie  of  thie  gentlemen'e  tee- 
timony,  onr  reeden  mey  judge  fi!om  e  ipe- 
cfanen  of  it  teniehcd  by  Lord  GrenfiUe  (we 
ere  promieed  the  whole  by-end -bye.)  Mr. 
Rieerdo  hee,  it  ereau,  found  out— by  mueh 
leborioue  reeeeroh,  no  doubt— 4het  two  of 
the  greetert  eoquiremente  erer  mede  by 
hnmenity— writing  end  erithmetio — ^belong 
to  e  period  when  there  were  no  lueh  thingt 
ee  petante  to  enoourege  end  rewerd  iuTentive 
geniue!  We  wonder  he  did  not  go  itill 
fntther  beek,  end,  perodying  Southey,  de- 


'*  When  Adam  deWtd  and  Bre  •pan, 
Wlian  wai  then  ymirpalMl  «••»/" 

4.  "  The  next  witnete  wee  Colonel  Beid, 
—euthor  of  e  erork  on  the  Lew  of  Stormi, 


*  Sir  Iff.  I.  Brunei  took  out  in  Us  time  no  lew 
than  aUrtaan  patanti. 


and  Cheirmen  of  the  SxeeutiTe  Committee 
of  the  Exhibition.  He  elao  gave  eridoBoe 
to  the  eeme  eifeet,  tMhomgh  M»  opimUm  wet 
deriMd  from  reading,  and  wm$  noifcmnded 
on  a  prmeHeai  km9wMig9  of  ik$  fuutUmJ' 
The  diaeoTerer  of  the  lew  of  etormi,  end 
therefore  e  good  judge  of  the  lew  of  petente  I 
Hee  no  <'  preeticel  knowledge  of  the  quee- 
tioo«"  end  therefore  to  be  regerded  ee  one 
of  the  beet  of  ell  poiaible  euthoritiea  upon 
itl 

5.  *'  Another  witoeas  wei  Mr.  Ferrie,  e 
euger- refiner;  end  although  he  held  the 
opinion  that  it  wu  uiquit  to  exempt  the 
Coloniee,  if  we  were  to  hare  potent  kwa, 
he  ipoke  moat  strongly  of  the  injury  wliieh 
wee  done  to  tbia  eountry  by  the  existenoe  of 
petent  Uwa  at  all." 

Mr.  Snger  Refiner  Ferrie  haa  had  to  pay, 
we  auppoae,  for  the  uae  of  aome  velneble 
patent  inyention  relating  to  hie  partieular 
bueineee«-for  the  piracy  of  it,  perehenoe^- 
end  what  ia  injury  (lieemtMi  aine  t^^nric  /) 
to  himaelf,  he  denouneea  ee  injury  ''  dm$ 
#e  ik*  emmify,"    The  old  atory  1 

6.  "  The  lest  witneee  wee  the  Meater  of 
the  Rolla,  who,  notwithatanding  the  expe- 
rience he  hed  had  as  one  of  the  lew-oflicerB 
of  the  Crown  in  edministoring  the  Patent 
Laws,  and  although  he  took  diei^  of  the 
first  bill  whieh  the  GoTcmment  propoeed  on 
tlie  sul^eet,  wee  decidedly  of  opinion  that 
Patent  Laws  were  bed  in  principle^  end  were 
of  no  edyentege  either  to  the  public  or  in- 
▼entors." 

Sir  John  RomiUy  Is  ee  eetlmelile  a  gen- 
tlemen es  erer  filled  the  officee  of  either 
Attomey-generel  or  Maeter  of  the  Rolls; 
but  he  filled  the  former  post  for  only  a  short 
time,  end  wes  antecedently  but  little  en- 
geged  es  a  counsel  in  petent  cesee.  Hie 
''experience"  of  this  pertieuler  branch  of 
the  lew  has  therefore  been  but  smell ;  end 
he  hea  no  more  knowledge  of  whet  petante 
have  done  lor  **  the  public  end  inventore" 
then  eny  one  else  may  obtain  firom  reading 
or  from  hearsay. 

Of  such,  then,  is  Lord  Granville's  helf- 
donn  minority  composed— such  the  new 
lights  of  the  ege  whoee  euthority  ie  put  tor- 
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wird  by  way  ol  apology  fdr  tUo  ioridiou 
attempt  to  imdermine,  ia  order  to  ultimately 
overthrow,  the  ettabllthad  poUey  of  the  oonn- 
try  lor  the  lait  two  ceatnriee  aad  mon* 

▲  minqrity,  not  ipclading  more  than  one 
name  whioh  we  can,  by  the  ntmott  itretch 
of  conrteiy,  eonsider  ai  of  waight  on  thia 
particnltr  matter,  and  eoafesiedlj  ontnnm- 
bered  in  the  proportion  of  more  than  100  to 
1,  by  the  *'  leniibleM  portion  of  the  oom- 
munity. 

Bat  there  is  Lord  6ranTille*i  own  opinion, 
in  corroboratiop  of  the  preciont  half-doaen. 
**  He  (Lord  6ranT|Ue)  thought  it  impoaiible 
to  hold  any  innate  right  of  property  in  ideas, 
and  that  th»  onlj  reasonable  ground  upon 
wliich  the  Fateqt  Lawa  could  be  lapported 
was,  that  they  stimulated  iuTcntors,  and 
enaonraged  them  to  discover  thair  iuren- 
Uona/' 

So  far  we  quitp  agne  with  his  lordship; 
and  are  glad  to  see  that  he  has  ao  com- 
pletely escaped  being  infocted  by  the  non- 
sense propagated  on  the  sulject  of  '*  the 
innate  right,"  bjr  the  Socie^  of  Arts  and 
others.    But  his  lordship  ought  in  all  fsir- 
neu  to  haTo  added,  that  the  Statute  of 
Monopoliea  (21  Jamas  1,  c.  3),  which  mi^ 
be  called  the  Invantor's  Charter,  is  ezpreaaly 
founded  on  that "  only  raasonable  groond/' 
and  is  upheld  by  *'eenfiblet^  men  aolely 
bacaufo  of  the  lUmnlna  it  affords  to  inTcn- 
tora.    Lord  QnuviUe,  howerer,  *' entirely 
dlsbeUcTed  that  in  the  present  state  of  the 
world— CTcn  if  it  waa  different  at  the  ear- 
lier atagea  of  soeiety — ^it  waa  at  all  neoea- 
aary  to  stimnlate  inTontoca.. . ...  He  faaad 

that  scientUlc  men  were  In  tlie  haUt  of 
asaking  known  their  disooTeriea  with  great 
alacrity  withont  eeeking  any  protection  from 
pateaU." 

If  the  oaae  really  were  ao,  there  would 
Mead  be  an  end  to  all  deienee  off  the  sys- 
fesm  of  patents.  BiU  where  ia  the  proof  that 
the  ocoaaion  lor  the  atimnlus  iiaa  vanished  ? 
It  ia  not  a  oaae  which  can  be  taken  for  true 
on  the  mere  affirmance  of  Lord  GranTiile  or 
of  any  one  else ;  it  must  be  established  by 
abundant  and  ineontestible  pvldenoes  beiare 
it  cen  be  acoepted  aa  a  gvqudwoik  for  ao 


aedona  a  itQp  aa  the  aboUdon  of  tbe  «xl«l- 
ing  law.    We  know  not  what  evidence  on 
the  aubject  has  been  adduced  before  tbe 
Sdeot  Committee  (for  that  evidence  haa 
not  yet  been  printed) «  but  If  the  aoope  of 
that  evidenoe  la  in  fovour  of  the  positiooa 
laid  down  by  his  lordahip— then  sura  we  aee 
that  this  can  only  hsve  arisen  from  tome 
system  of  inquiry  being  pursued  before  the 
Committee  by  which  tbe  truth  hu  been 
either  wholly  exdnded  oi  aboipinably  ob- 
acured.    AU  who  are  intimate  with  the  real 
history  of  the  arta  and  sciences,  and  with  the 
views  aad  feeliaga  of  those  who  cultivate 
them,  know  well  that  the  hope  of  indivi- 
dual gain  continuea  as  much  as  ever  to  be 
the  prime  mover  in  the  march  of  improve- 
ment   Of  all  the  more  remarkable  inven- 
tions of  modern  timet  there  Is  scaroa  one 
which  may  not  be  traced  distinctly  to  thia 
source,  and  to  the  protection  to  individual 
enterprise  which  patenta  afford.    Witnesa 
the  electric  telegraph,  the  railway  system, 
lighting  by  gu,  steam  navigttion— all  of 
which  had  their  origin  in  patents,  and  not 
one  of  whioh  woold  have  made  the  wonder- 
fol  progreas  it  has  done  but  for  the  patent 
system.    If  there  i«  a  probability  that  but 
one  of   theae  great  improvements  wonid 
have  been  missed,  or  even  delayed  a  sin|^ 
year  f^m  the  want  of  such  protection  aa  the 
patent  system  afforda,  that  is  of  itself  rea- 
son enough  for  keeping  up  the  aystem.  We 
oannot  affard  to  throw  away  a  single  chance 
of  thia  aoct,  for  the  sake  of  all  that  your 
mere  philosopher  may  do  for  us  from  love 
of  science  alone. — ^To  talk,  indeed,  of  tin 
discoveriea  which  sdentitc  men  are  '*  m  tfe 
Mii  of  making  known  with  alacrity  with- 
out seeking  any  protection  from  patenta  " 
ia  mere  dreamwork.    We  know  of  no  aneh 
meui  nor  of  any  anch  free-gift  revelationa^ 
Lord  Granville  urged  farther,  that  it  waa 
"  quite  dear  that  the  tendency  of  the  patent 
aystem  was  to  raise  the  price  of  the  commo- 
dity during  the  fourteen  yeara  while  the 
patent  eziated,  and  it  waa  often  worth  the 
while  of  a  rich  company  to  keep  the  sale  o* 
a  patented  article  exclusively  in  their  own 
handa  by  the  exorbitant  pike  which  they 
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f«t  vpoD  tlM  lioeniet,  to  prerant  any  other 
pOTion  making  use  of  the  patent  daring  the 
monopoly." 

Here,  again,  we  ehonld  be  diapoied  to 
Join  bf«e  with  hie  lordehip.    We  deny  that 
the  tendency  of  the  ayatem  ia  aa  he  allegea. 
In  a  general  senae,  the  tendency  of  all  im* 
proTemenU  in  the  aria  ia  to  lower  the  ooat 
of  prodnction^  and  oonteqnently  the  priee 
of  commoditiea ;  and  there  are  many  patenta 
which  depend  for  their  Talidity  on  no  other 
ground  than  the  rednction  in  time,  labour, 
eoet,  and  priee,  which  they  aeoomplish. 
We  donbt  much  whether  price  waa  ever  ia  a 
aingle  etae  enhanced  by  the  operation  of  a 
patent.    We  are  entitled,  at  all  erenta,  to 
aak  for  proof  of  the  fact  before  we  admit  it. 
We  qneation  also  moat  decidedly  the  authen- 
ticity of  the  "  rich  company''  story,  and 
abaU  take  the  liberty  of  setting  it  aaide  aa  a 
oonvenient  fiction,  till  we  are  faiFonred  with 
the  name  of  the  company,  and  the  particu- 
lara  of  the  patent  right  which  it  is  said  to 
iuiTe  ao  grossly  abused.    There  are  many 
reaaona  why  thia   atory  cannot  be  true; 
Imt  into  these  we  have  not  now  time  or 
apace  to  enter.    Besides,  if  it  were  even  the 
fact,  that  ^Tery  patent  makea  the  article 
which  ia  the  subject  of  it  dearer  for  the  four- 
teen yeara,  yet  if  it  nuke  it  erer  afterwarda 
cheaper  and  better  (one  or  other  of  which 
leanlta  must  of  necessity  always  enane),  then 
ia  aociety  no  loaer,  but  very  much  the  rererae. 
Lord  Granville  expreased  feara  that  he 
might  be  "  met  by  the  caae  of  copyright  of 
hooka,  but  he  denied  that  the  cases  were 
analogoua." 

And  this  his  denial  he  supported  by 
some  reasons  which  are  so  silly  that  they 
are  not  worth  repetition — and  not  being 
worth  repetition  are  not  worth  quoting. 
Never  waa  anything  clearer  or  more  nniver- 
aally  acknowledged  than  that  property  in 
booka  and  property  in  inyentiona  reit  on 
preciaely  the  aame  grounda ;— >  both  are 
equally  the  offspring  of  intellect,  yet  both 
alike  exist  by  statutary  enactment  alone,  for 
the  fake  of  the  benefits  they  may  confer, 
not  on  individuala,  but  the  public  Aa  the 
invontor  hu  hit  charter  In  the  Statute  of 


Monopolies,  ao  have  authors  theirs  in  the 
Copyright  Act  of  Queen  Anne,  with  the 
supplementary  extenaion  Act  of  William 
the  Fourth.  You  cannot  impeach  the  one ' 
charter  without  endangering  the  other ;  nor 
Qnetly)  abolish  either  without  abolishing 
both.  The  two  rights  roust,  if  equal  justice 
is  to  be  done,  stand  or  fall  together. 

In  the  Proceedings  before  the  House  of 
Lords  (1774)  in  the  celebrated  case  of 
Donaldson  against  Becket  and  others,  in 
which  the  question  at  issue  was,  whether 
authors  had  at  common  law  a  perpetual 
property  in  their  productions  ?  (for  there  were 
"  innate  right"  Quixotes  in  those  days  as 
there  era  now),  the  perfect  identity  in  prin- 
ciple between  copyrighta  and  patent  righta 
was  admitted  on  all  handa. 

Thus,  Chief  Baron  Eyre  (a  much  respected 
authority)  "  considered  a  book  precisely  on 
the  same  footing  witli  any  mechanical  inven- 
tion. In  the  case  of  mechanical  inventions, 
ideas  were  in  a  manner  embodied,  ao  as  to 
render  them  tangible  and  visible ;  now  a 
book  was  no  more  than  a  transcript  of  ideas ; 
and  whether  ideas  were  rendered  cognizable 
to  any  of  the  senses  by  the  means  of  thia 
or  that  art,  of  this  or  that  contrivance,  waa 
altogether  immaterial. .  ••  The  eMhing  mtty 
b9  di9$imihtr,  Me  estencet  ehtJM  are  idm- 
Hemlfy  ike  $ame."* 

We  have  not  space  left  to  go  Into  the 
grounda  (briefly  set  forth  in  our  last)  upon 
which  this  Bill  of  Lord  Granville's  is,  in 
truth,  intended  to  pave  the  way  for  the 
overthrow  of  the  Patent  Law  syatem,  under 
the  pretext  of  simply  amending  it ;  but  can- 
not quit  the  subject  for  the  present  without 
earneatly  recommending  to  inventors  and 
patentees  throughout  the  kingdom  to  beatir 
themselves  instantly  and  sealoualy,  to  do 
what  in  them  Ilea  to  defeat  the  measure.— 
Bvery  mechanics'  and  literary  inatitntlon 
onght  to  aend  up  a  petition  against  it; 
every  constituency  which  includes  any  con- 
sideraUe  numher  of  the  industrial  classee 
should  solicit  its  representativea  to  oppose 
it.     Not  a  moment  ia  to  be  lost.    Already 
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the  Bill  has  been  read  a  first  time  in  the 
Honie  of  CommonSi  and  the  legal  ad? iteri 
of  the  Crown  do  not  conceal,  that  it  is  their 
intention  to  pass  it  through  this  Session 
with  all  the  expedition  which  the  forms  of 
the  Home  will  allow. 

All  that  is  for  the  present  asked  Is  a  fair 
hearing  for  the  intention  interest.  That  it 
hoM  e(n^€9aedfy  not  pet  had ;  the  whole  of 
the  proceedings  before  the  Select  Committee 
of  the  Lords,  having  been  contrived  so  as  to 
bring  ont  only  the  defects  of  the  existing 
patent  system,  and  no  one  (beyond  the  clique 
of  which  Lord  GranTille  is  the  organ)  being 
aware  that  any  hostility  was  entertained 
against  the  general  policy  of  the  system,  or 
•uspecting  that  there  was  the  least  occasion 
for  offering  a  word  in  its  defence.  Let  but 
a  fair  opportunity  be  giren  to  infcntors  and 
patentees  to  Tindloate  their  title  to  a  con- 
ti nuance  of  the  protection  which  they  have 
enjoyed  for  nearly  two  centuries  and  a  half 
at  the  hands  of  the  State,  and  we  have  no 
fears  whatever  for  the  reaolt. 


TBI  PaOPOBBD  NSW  PATBMT  BILL-» 
"  NO.  III." 

Sir, — ^I  have  juat  read  in  year  last 
Number,  the  impending  fate  which 
awaits  all  the  inventive  skill  that  may  be 
hereafter  directed  to  improvements  in 
the  aria  and  manufactures  in  and  for  the 
British  Colonies. 

This  monstrous  scheme  of  disfran- 
chising the  Colonies,  or  those  interested 
in  their  manufactures,  is  so  flagrant  an 
error,  and  so  grossly  unjust,  as  to  de- 
nand  the  interference  of  all  who  arc 
likely  to  be  affected  by  this  masterpiece 
of  Liegislative  blundering. 

I  am  one  of  those  who  entertained  the 
hope  (now  a  slender  one),  of  seeing  at 
least,  some  of  the  evils  and  errors  so  long 
complained  of  in  the  old  state  of  things — 
swept  away;  such  as  excessive  coets, — 
want  of  due  security, — the  dangerous 
liability  of  litigation  through  informal 
technicalities ;  separate  patents  for  Eng- 
land, Ireland,  Scotland  and  the  Colonies, 
&e.,  &c.  These  defects,  so  universally 
admitted,  are,  however,  in  my  opinion, 
better  to  stand  as  they  do,  in  all  their 
primitive  rottenness,  than  ihat  any  im- 
provement in  the  present  law  should  be 


based  upon  the  annihilation  of  patents  for 
the  Colonies. 

Let  us  suppose  such  inventions  or 
improvements  in  machinery  as  the  fol- 
lowing, to  be  required  for  the  Colo- 
nies, and  applicable  for  the  Colonies 
only;  viz..  An  improved  sugar-cane 
mill,  suitable  for  the  West  Indies ;-— a 
saw-frame  for  the  better  cutting  of  the 
immense  forest  timbers  of  Australia  s—a 
furnace  and  machinery,  suitable  for  re- 
ducing the  rich  steel-iron  ore  of  New 
Zealand,  so  as  to  render  England  inde^ 
pendent  of  Sweden  and  Russia  for  a 
similar  article ; — or  a  machine  for  effec- 
tually dressing  the  *'  Phormium  tenax," 
the  indigenous  flax  of  New  Zealand, 
remembering  that  **  one  omlyy  of  our 
four  royal  rope-yards  paid  to  Russia 
eleven  millions  sterling,  in  fourteen 
years,  for  hemp!" 

Now,  in '  the  absence  of  those  ad- 
vantages, which  a  cheap  and  efficient 
Patent  Jaw  would  secure,  where  is  the 
incentive  to  invention  ?  Who  will  de- 
vote money  and  time  in  the  experi- 
ments necessary  to  success,  where  there 
is  no  hope  for  an  equitable  return  P 

Being  already  a  patentee,  and  intend- 
ing to  secure  by  patent  some  of  the 
items  hinted  at  above,  I  can  speak  ^ee/- 
ingljf  as  to  the  importance  of  retaining 
the  Colonies  on  the  list,  as  offering  a  re- 
munerative premium  to  inventive  talent ; 
and  in  doing  this  I  humbly  hope  to  be 
aiding  in  some  degree  the  present  effort 
to  improve^  and  not  to  annihilate,  the 
law  of  patent- right. 

I  am,  Sir,  yours  respeclfully, 

J.  Stem  BOM. 
Norttaampton,  July  7, 1851. 


DR.  BUTHBRFOKD's  TRACT  ON  BdUATIOKS. 

Sir, — Your  correspondent,  "  R.  S.'* 
{Mech.  Magi  No.  1455,  p.  502),  gives 
me  credit  for  more  influence  than  I 
really  possess.  I  have  not  the  honour  to 
be  acquainted  with  Dr.  Rutherford, 
either  personally  or  otherwise,  and  am 
therefore  not  in  a  position  to  request  the 
information  your  correspondent  desires. 
Such  inforniation,  however,  as  I  happen 
to  possess  is  entirely  at  the  service  of 
your  readers,  and  as  it  appears  to  fix, 
within  a  trifle,  the  date  of  the  publica- 
tion of  Dt,  Rutherford's  tract  on  equa- 
tions, it  will  probably  serve  your  cor- 
respondent's purpose  in  this  respect. 
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1.  In  the  Mathtmaiician  for  Mareh, 
1849,  Br.  Rutberford  inserts  his  *'  New 
tnd  Simple  Process  for  determining  all 
tbe  three  roots  of  a  Cabic  Equation ;" 
this  paper  is  dated  ^'February  2nd, 
1849,  and  contains  a  reference  to  the 
tract  on  equations  "  recentfy  published** 

2.  In  die  Pha.  Mag.  for  <<  Mareb, 
1849,"  Professor  Young  refers  to  Dr. 
Bntherford's  tract;  and  as  tbis  paper  is 
dated  *' Belfast,  Feb.  15th,  1849,"  the 
Profeasor  must  have  been  in  possession 
of  a  copy  previcusfy  to  tbis  date. 

8.  From  a  priTate  note  to  me  dated 
"Feb.  24th,  1849,"  it  appears  that  Pro- 
fessor DaTies  had  then  read  the  pam- 
phlet. I  ordered  the  work  for  mjself, 
through  Longman's,  on  '*  January  23rd, 
1849;"  the  answer  returned  was  "not 
OS/,"  nor  did  I  succeed  in  obtaining  a 
copy  until  "March  9th,  1849,"  as 
appears  from  a  reference  to  my  book- 
seller's day-book  for  that  period. 

4.  Professor  Young  claims  for  Mr. 
Daviea  the  **  essential  principle"  of  Dr. 
Satherford's  method  in  the  Phil,  Mag. 
for  April,  1849,  p.  282 ;  and  Mr.  Davies 
himaelf  maintains  his  priority  in  the 
wmgffesticH  of  the  principle  in  a  '*  Note 
on  Nwmerieal  TroMjhrmation,"  in- 
serted in  the  Phil.  Mag.  for  May,  1849. 
The  former  communication  bears  date 
**  Belfast,  Mareh  8th,  1849,"  and  the 
latter,  '*  Royal  Military  Academy, 
Woolwich,  April  6th,  1849." 

It  hence  appears  that  copies  of  Dr. 
Rutherford's  tract  were  in  the  hands  of 
mathematicians  ear^  in  February,  1 849, 
and  that  the  publication,  most  probably, 
took  place  in  *'  January, H 849,"  as  the 
preface  intimates.  My  copy  contains 
seTeral  press  errors  apporenily  corrected 
kg  the  author  himself  ,  and  hence  we 
may  reasonably  account  for  the  difficulty 
of  procuring  early  copies. 

I  am,  Sir,  yours,  Ice, 
Thos.  T.  Wilkinson. 

Bnmlej,  Laacashin,  July  9th,  1851. 


TSa  PBNDULUM  BXPBRIMIlfT. 

Sir, — ^As  the  pendulum  experiment 
has  created  consioierable  interest,  and  as 
many,  like  your  correspondent  Mr.  Roz- 
Bell,  can  fully  understand  how  the  plane 
of  Tibration  apparently  rotates  15^  per 
hear  at  the  pole  and  remains  stationary 
at  the  equator,  but  cannot  comprehend 
why  it  shonld  vary  in  intermediate  lati- 
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tudes,  I  send  you  the  following  experi- 
ment, by  which  I  think  they  will  be  able 
to  practically  demonstrate  the  fact: 

Construct  a  parallel  ruler  of  two  pieces 
of  fine  steel  wire,  four  or  five  inches 
long,  and  capable  of  opening  out  to  two 
or  three  inches  wide.  Fix  on  a  globe, 
at  any  btitude  (sst  30"*)  a  circular  piece 
of  paper  representing  the  table  and  rule, 
a  line  across  the  centre  to  represent  the 
plane  of  vibration,  say  from  north  to 
south.  Place  one  arm  of  the  parallel 
ruler  directly  over  and  in  a  line  with  the 
pencil-mark,  hold  it  firmly,  and  turn  the 
globe  through  15^;  bring  the  other  arm 
over  the  centre  of  the  table,  and  rule  a 
line.  Now  remove  the  ruler,  and  placing 
it  over  the  last  mark,  turn  the  globe 
15^  more,  and  draw  another  line.  Re- 
peat this  operation  every  15^  until  the 
globe  has  revolved  90**,  and  you  will 
have  a  paper  with  seven  lines  on  it  thus : 


Now  repeat  this  process  with  the  table 
affixed  to  another  latitude  (say  70<>)  and 
you  will  have  a  paper  with  the  seven 
lines  thus': 


Try  it  in  several  latitudes,  and  it  will 
be  found  that,  whereas  at  the  pole  the 
lines  marked  on  the  table  will  correspond 
with  the  number  of  degrees  through 
which  the  globe  has  been  turned,  so 
they  will  gradually  describe  a  less  and 
less  angle  as  you  approach  the  equator, 
where  there  will  be  no  deviation  what- 
•  ever. 

It  is  not  necessary,  though  perhaps 
more  convenient,  to  commence  with  the 
plane  of  vibration  in  a  line  with  the  me- 
ridian ;  and  the  process,  if  wished,  may 
be  continued  during  an  entire  revolution 
of  the  globe. 
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Although  this  experiment  will  prove 
that  the  period  of  rotation  varies  with 
the  latitude,  yet  it  is  not  strictly  correct, 
because  that  which  is  here  made  to  oeciit' 
every  15**,  actually  takes  place  every 
vibration  of  the  pendulum,  but  cannot 
be  shown  on  so  small  a  scale.  The  cor- 
rect demonstration  must  be  left  for  ^e 
higher  powers  of  mathematical  analysis, 
and  has  been  proved  to  vary  with  the 
sine  of  the  latitude. 

I  am,  Sir,  yours,  &o., 

R.  WaBSTBK,  JVN. 
74,  Coinfaill. 


aPBCIVICATIONS  OF  BNOLISH  PATSNTS  BN- 
ROLLBD  DURING  THR  WRBK  RNDINO 
JULY  10,  1851; 

William  Robinson,  of  HoUham,  York, 
machinist  and  agricaltural  implement 
maker,  fbr  improved  machinery  fir  sepa- 
roHng  com  from  itraw.  Patent  dated  Ja- 
nuary 11,  1851. 

This  machine,  which  is  intended  to  be 
used  in  coojanction  with  an  ordinary 
thrashing  machine,  consists  of  a  rectangular 
framework,  across  which  extend  a  series  of 
axes  parallel  to  each  other,  some  hsTing  two 
and  others  three  radial  flaps  (thin  strips  or 
leaves  of  wood  or  other  material),  projecting 
'^m  them,  and  of  equal  length  with  the 
axes.  The  axes,  which  are  placed  at  such 
distance  apart  as  to  allow  room  for  them  to 
revolve  without  bringing  the  flaps  in  con- 
tact, bave  mounted  on  them  pinions  gear.- 
Ing  into  each  other,  and  are  caused  to 
revolve  at  a  rapid  rate,  and  with  the  same 
linear  velocity.  By  the  shaking  action  thus 
produced  the  com  is  effectually  separated 
from  the  straw,  and  falls  through  the 
spaces  between  the  axes,  whilst  at  the  same 
thne  the  straw  is  gradaally  carried  forward 
and  delivered  from  the  machine. 

Claim. — A  series  of  flaps  or  flies  in  a 
inrntf  arranged  to  receive  the  straw  from 
the  thrashing  machine,  and  separate  the 
com  therefrom  whilst  the  straw  is  carried 
forward. 

John  Court,  of  Belfast,  damask  mantt> 
fiicturer.  For  improvemenie  m  MacAtnery 
or  apparatus  for  weaving  Jigured  fabrice; 
which  machinery  or  apparahu  is  aleo  appU^ 
cable  to  other  purpoeeefor  which  Jacquard 
igffparatue  w  or  may  be  employed.  Patent 
dated  January  2,  1851. 

The  improvements  here  claimed  have  rela- 
tion to  Jacquard  apparatus,  and  compre- 
hend : 

1.  The  application  as  a  substitute  for  the 
oards  ordinarily  employed  in  sueh  machines, 
of  a  perforated  metallic  sheet,  covered  with 


paper,  parchment,  or  other  similar  material, 
on  which  is  painted,  drawn,  or  traced,  the 
pattern  or  design  intended  to  be  produced 
on  the  figured  fabric,  which  pattern  or  de- 
sign so  painted,  drawn^  or  traced^  is  after- 
wards punched  out  by  means  of  suitable 
punches,  and  thereby  holes  or  perforations 
produced  which  ansi^er  the  same  purpose 
as  the  holes  punch^  !n  the  ordinary  cards. 

2.  A  peculiar  arrangement  of  Jacquard 
apparatus,  in  which  the  bent  wires  to  which 
the  harness  is  attached  are  arranged  in  one, 
or  not  more  than  two  rows,  Instead  of  being 
in  several  rows,  as  at  present  i  hi  which  also 
the  needles  are  combined  widi  tin  bent 
wires  in  such  a  way  as  to  act  thereon  bf 
means  of  their  heads  or  ends,  and  being 
kept  in  contact  by  the  iMnt  ends  of  the 
wires«  which  act  as  springs. 

3.  The  exclusive  use  of  needles  whieh  aet 
on  the  bent  wires  by  means  of  their  heads 
or  ends  striking  against  them,  the  heads  or 
ends  being  enlarged  for  the  purpose,  instead 
of  being  provided  with  an  eye  or  loop 
through  which  to  pass  the  needle,  as  in  the 
present  arrangement. 

Joshua  HOrton,  of  ^tna  Workij  Smeth- 
wick,  steaott- engine  boiler  and  gas-holdef 
manufacturer.  For  improvMiinta  In  the 
eonetruetion  of  gue-holdere.  Patent  dated 
January  2,  1851. 

The  main  object  of  tlie  present  improve* 
ments  is  to  dispense  with  guide  standards  of 
the  usual  great  height,  and  to  employ  in- 
stead standards  of  about  half  the  height  of 
the  holder  when  afloat.    The  claims  are^ 

1.  The  use  of  vertical  travelling  guide 
standards  fixed  to  the  lower  or  outer  gas- 
holder, to  which  standards  friction  rolleri, 
wheels,  or  pulleys  are  attached.  Which  work 
against  guide-plates  or  bars,  for  the  purpose 
of  l^eeping  the  holder  ia  a  steady  and  up- 
right  position  during  its  rising  and  fsUing, 
caused  by  the  increase  or  diminution  of  the 
quantity  of  gas  contained  therein. 

2.  The  application  of  guide-bars  or  plates 
fixed  to  and  forming  part  of  the  sides  of  the 
gas-holder,  instead  of  being  loosely  attached 
thereto,  as  in  the  ordinary  construction  of 
gas-holder. 

3.  A  peculiar  method  of  forming  the 
hydraulic  cups  for  the  water  joints  of  the 
different  parts  of  the  holder,  by  bending  the 
metal  of  which  the  top  and  bottom  are  com- 
posed into  a  cup  shipe,  so  that  the  joint 
may  be  made  complete,  and  attached  to  the 
sides  of  the  holder  without  the  necessity  of 
employing  angle  iron  and  double  sets  of 
rirets  for  the  purpose. 

John  Tatham  and  Datio  Cbbbtram, 
of  Rochdale,  machine-makers.  #br  certaim 
improvements  in  steam  engines^  in  apparm^ 
tusfor  generMtin0  tmd  imdicaiiny  #Ae  jirif* 
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^  titami  mtdfor  JUUHn^  wain:  to  be 
MfpUid  to  ht^tni  oho  imprwemtMi  op- 
pieabU  to  tiMtt  vunU  or  Mtj>».    Patbnt 
dated  January  2,  1351. 
Hie  iflBprorenienta  here  claimed  are— 

1.  The  application  to  looomotiTe  enginea 
of  an  additioaal  cylinder  or  eylindera,  in 
whidi  the  ateam  ezerta  ita  expanalTe  force 
after  having  actaat^l  the  {iiatok  b  the  1A%% 
cylinder.  [In  the  arrangonenta  deaaibed^ 
the  additional  cyliBdfer  ia  pUeed  eithist  iX  i\kh 
end  of  the  fint»  and  haa  lU  piston  attilMihiu) 
on  tha  aame  rod  aa  the  main  cylinder^  or  it 
la  placed  abOTO  it  j  ahd  the  twb  |>i8t5tia  ar« 
fonnoftrd  by  a  eroiahead,  ao  aa  in  both 
cawB  to  work  limQltaneooaly  in  the  aame 
direction.]  A^i  a  method  of  transferring 
tlie  point  of  aitaclunetit  6l  the  crank  con- 
necting roda  with  the  driving  cylinder  to  a 
point  bdiind  the  end  of  the  cylinder  from 
which  the  piatob  rod  or  roda  issne.  [In 
tUa  anrangeoeiit  tha  .t»atentee8  employ  fen 
annular  oyHnder,  with  a  jiiston  of  coH'e- 
aponding  alupe.  The  piaton  ia  connected  by 
two  piaton  rods  td  febrOsshead,  at  the  eentk-e 
of  which  is  another  rod,  which  Hides  in 
gnidea  in  the  circular  apace  at  the  centre  of 
tho  eylinddr.  lUte  cdtittteting  rod  of  the 
crank  drinng  sliaft  is  attached  to  the  end 
of  tho  croai^ead  rod  which  works  .lii  the 
guides,  and  by  these  means  the  object  above 
mentioned  is  attained,  and  the  driring  power 
may  be  brooght  within  a  very  short  distance 
of  the  crank  shaft] 

2.  The  application  lb  steam  boilers  of 
tranaTcrse  tubes  to  connect  the  flues,  when 
aodi  IhiM  are  oonstnioted  in  the  direction 
of  the  length  of  the  boiler. 

3.  The  application  to  steam  bbllerri  of  a 
dHmber  beneath,  add  extending  abont  half 
the  length,  fbr  the  purpose  of  receinng 
nedimentary  impurities.  [The  chamber  ia 
provided  >ith  a  cock  for  drawing  off  the 
afdiment  at  required  intervals.] 

4.  The  employinent  of  d  fata  tot  causing 
the  prodoota  of  combustion,  after  passing 
through  the  boiler  flue,  to  be  drawn  through 
m  aeriea  of  tubea,  fend  facilitate  the  genera- 
tkm  of  ateam  by  heating  the  feed-water  for 
the  boiler. 

5.  The  placing  of  the  fire-bars  of  furnaces 
In  a  direction  tranatersal  to  the  fire-door* 
[According  to  this  arrangement,  a  part  of 
the  bars  may  be  replaced  when  worn  by  ex- 
poanrc  to  the  fire,  which  cannot  be  done  to 
advant^e  when  the  bars  are  placed  in  the 
oppoaite  dlrectiott.] 

6.  The  employment  in  apparatus  for  mea- 
anring  and  indicating  the  pressure  of  steam 
of  a  o(dnmn  of  mercury,  which  is  caused  to 
o?erflow  by  an  undue  preesnre  of  steam, 
nd  by  !(B  gravity  opens  the  salbty -valve. 


7«  The  apjdication  of  a  filter  for  pwiMM; 
the  Jwateif  employed  for  injection  Into  m 
condenser.  [The  patenteea  describe  two 
arrangementa  of  filteir  adapted  for  this  pur- 
pdib.  Thb  first  of  thefee  botiBifeCa  of  I  eftldttj^, 
within  which  is  a  doubles  cyliiider  of  |^erro- 
rtted  zinc  or  metal  mounted  in  horiaontal 
bearings,  and  capable  of  revolving.  Tlie 
it»itc9  b8HHeri  )AA  perforated  cytinders  u 
filled  with  wopl  or  fibrous  materiati,  through 
which  thtt  irater  pfeises,  and  after  bein(  thna 
purii^ed,  il  ia  drfewh  off  By  a  ptini^  fend  iii- 
Jectea  into  the  condenser.  An  aur  pipe  Is 
pit»vided  lefedhig  to  the  interior  of  the  eylin- 
der,  ill  order  mx  In  olttkin  kiiiatik  ihe  pres- 
sure of  the  atmoaphere  may  be  allowed  to 
be  exerted  on  the  water  contained  therein, 
fend  thtis  the  action  of  Uie  exhkustliig  pump 
be  facilitated.  According  tp  the  second 
arrangement,  the  cylindrical  filter  occupies 
a  vertical  position,  and  ja  made  itatiOnary 
thstead  of  being  moveable/] 

8;  The  employment  of  steam,  conducted 
through  suitahle  pipes,. for  extinguishing 
fire  on  board  sUipb.  TTble  ferrahgement  of 
the  (iipes;  whidi  should  tn  fell  cases  be  pro- 
vided  with  suitable  cocks,  must  be  varied 
with  drcttfiiitanoes)  such  as  the  build  of  the 
vessel  and  the  sltadtion  in  which  the^are 
required  to  be  placed.] 

Thou  AS  La  was,  of  the  Clty-hMd.  For 
iH^gprt/temenit  in  generating  and  applying 
Mieam  for  certain  pwrposat.  Patent  dated 
July  4,  1851. 

The  improvetheiitii  sought  to  be  secured 
under  this  patent  comprehend — 
.  1.  A  peculiar  construction  of  tubular 
boUer,  in  which  the  tubes  are  ferranged  in 
alternate  horiaontal  and  vertical, Unea,  and 
provided  wit&  plugs  to  admit  of  their  being 
cleared  out  when  necessary. 

2.  An  apparatus  for  drying  feathers,  hair, 
wool,  &c.,  by  the  aid  of  steam  pipes  enclosed 
withiii  a  cjrlinder,  to  which  a  rotary  motion 
ia  coiidmnnicated  when  the  itifeterials  have 
been  placed  therein. 

3.  The  application  to  locomotlf  e  enginea 
of  an  iutermediate  toothed  drivliig  wheel 
gearing  into  a  rack  or  toothed  rail  placed 
between  the  ordinary  rails,  and  provided 
with  suitable  means  fbr  lifting  It  out  of 
gear. 

Speeificaiione  DuOf  but  not  Enrolled. 

Bbnjamin  Cook,  of  Birmingham,  manu- 
facturer. For  a  certain  improvement  or 
certain  in^ovement9  in  the  manu/aeture  of 
metallic  tuba.  Patent  dated  January  3, 
1851. 

John  Pancr,  of  Birmingham,  doctor  of 
Inedieine,  and  Hbnut  Wiooin,  of  the  aame 
plaoe^  mahuffectttfer.    F6fr  a  neto  metMe 
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Mlhjft  Of*  new  meidtUe  MUoyu    PliCent  dated 
Janiurj  3, 1851. 


CorwUk  Bnfiiut,—Th»  number  of  pumping  en« 
gluM  repotted  thif  month  is  S7.    They  bare  con- 


iumed  lOSl  tone  of  eoal,  and  lifted  19,000,t00  tout 
of  water  10  fathome  high.  The  ayerage  dn^  of 
the  whole  it,  therefore,  52,000,000  Ibt.  lifted  1  foot 
high  by  the  oontumption  of  94  Ibe.  of  coal. — L99h*» 
Enghu  Reporter,  Jan.  B,  1851. 
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ehinery  employed  therein.    July  6 ;  eix  months. 

Hairy  CniT«n  Baildon,  of  Edlobaigh,  ehe- 
Bift,  for  improTements  in  wrlttaig,  printing,  or 
maiklng  letten,  chaxaeten,  or  flgurei  upon  paper, 


parohment,  or  other  materiili  properly  prepand  fbr 
that  pnrpoM.    ^ly  7t  ilx  monthi. 

JTamet  Buchanan  Mirlleet,  of  Olaegowi  Lanark, 
North  Britain,  engineer,  for  eertain  tmprorementt 
in  maehinery,  apparatua,  or  means  for  the  marni- 
Ihcture  or  production  of  sugar.  July  7;  lU 
montlu. 
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DUNn's   PATANT   CALOftIC   KNOINB. 

(Patent  dated  December  26, 1850.    Specification  enrolled  June  26,  1851.) 

Specification, 

This  iDTention  consists  io  prodaciog  motiye  power  hj  the  application  of  caloric  to 
atmospheric  air,  or  other  l^erihaneat  gases  or  flaids  susceptible  o^  considerable  expansion 
by  the  increase  of  temperature, — the  mode  of  applying  the  caloric  being  such  that,  after 
having  caused  the  expansion  or  dilatation  which  produces  the  motive  power,  the  caloric  is 
transferred  to  certain  metallic  substances,  and  again  retransferred  from  these  substances  to 
the  acting  medium  at  certain  intervals,  or  at  each  successive  stroke  of  the  motive  engine — 
the  principal  supply  of  caloric  being  thereby  rendered  independent  of  combustion  or  con- 
sumption of  fuel.  Accordingly,  whilst  in  the  steam  engine  the  caloric  is  constantly  wasted 
by  being  passed  into  the  condenser,  or  by  being  carried  off  into  the  atmosphere,  in  the 
improved  engine,  the  caloric  is  employed  over  and  over  again,  enabling  me  to  dispense  with 
the  employment  of  combustibles,  excepting  for  the  purposes  of  restoring  the  heat  lost  by  the 
expansion  of  the  acting  medium,  and  that  lost  by  radiation  also,  and  for  the  purpose  of 
making  good  the  small  deficiency  unavoidable  In  the  transfer  of  the  caloHc. 

Having  thus  stated  the  object  and  general  character,  I  will  now  proceed  to  describe  the 
structure  of  the  improved  engine  for  producing  motive  power,  reference  being  had  to  the 
engraving.  Figs.  1  and  2  represent  longitudinal  sections  of  the  engine,  both  being  alike  in 
all  essential  points,  differing  only  in  part  of  the  detail,  as  will  be  clearly  seen  by  the  follow- 
ing description.  I  will  first  describe  fig.  1 : — A  and  B  are  two  cylinders  of  unequal  dia- 
meter, accurately  bored  and  provided  with  pistons  a  and  6,  the  latter  having  air-tight 
metallic  packing  rings  inserted  at  their  circumferences.  I  call  A  the  supply  cylinder,  and 
B  the  working  cylinder ;  a'  piston  rod  attached  to  the  piston  a,  working  through  a  stoffing 
box  in  the  cover  of  the  supply  cylinder.  C  is  a  cylinder  with  a  spherical  bottom  attached 
to  the  working  cvlinder  at  cc :  I  call  this  vessel  the  expansion  heater ;  DD  rods  or  braces 
connecting  together  the  supply  piston  a  and  the  working  piston  b.  E  is  a  self-acting  valve 
opening  inwards  to  the  supply  cylinder ;  F  a  similar  valve  opening  outwards  from  said 
cylinder,  and  contained  withm  the  valve  box/.  Q  is  a  cylindrical  vessel,  which  I  call  the 
receiver,  connected  to  the  valve  box  /  by  means  of  the  pipe  ^ ;  H  a  cylindrical  vessel  with 
an  inverted  spherical  bottom :  I  call  this  vessel  the  heater.  J  a  conical  valve  supported 
by  the  valve  stem  J,  and  working  in  the  valve  chamber  J',  which  chamber  also  forms  a 
communication  between  the  expansion  heater  C  and  heater  H  by  means  of  the  passage  A. 
K  is  another  conicsl  valve  supported  by  the  hollow  valve  stem  k,  and  contained  within  the 
valve  chamber  J/,  L  and  M  two  vessels  of  cubical  form,  filled  to  their  utmost  capacity, 
excepting  small  spaces  at  top  and  bottom,  with  discs  of  wire-net  or  straight  wires  closely 
packed,  or  with  other  small  metallic  substances,  or  mineral  substances  littch  as  asbestos,  so 
arranged  as  to  have  minute  channels  running  up  and  down.  I  call  thesd  vessels  L  and  M, 
with  their  contents,  regenerators.  /  /,  m  m,  pipes  forming  a  direct  communication  between 
the  receiver  6  and  the  heater  U,  through  the  regenerators.  N  N  two  ordinary  slide  valves 
arranged  to  form  alternate  communications  between  the  pipes  /  /  and  m  M  and  the  exhaust 
chambers  O  and  P,  on  the  principle  of  the  valves  of  ordinary  high-pressure  steam  engines, 
fin  valve  stems  working  through  stuffing  boxes  nfn\  p  pipe  communicating  between  the 
valve  chamber  k  and  exhaust  chaml^er  P.  o'  pipe  leading  from  exhaust  chamber  O.  Q, 
pipe  leading  into  the  receiver  6,  provided  with  a  stop-cock  q.  R  R  fire-places  for  heating 
the  vessels  H  and  C.  r,  r,  r,  r,  flues  leading  from  Jiaid  fire-places,  and  terminating  at  r^, 
S  a  cylindrical  vessel  attached  to  the  working  piston  6,  having  a  spherical  bottom  corre- 
sponding to  the  expansion  vessel  C.  This  vessel  S,  which  1  call  the  heat-intercepting 
vessel,  is  to  be  filled  with  fire  clay  at  the  bottom,  and  ashes,  charcoal,  or  other  non-con- 
ducting substances  towards  the  top,  its  object  being  to  prevent  any  intense  or  injurious 
heat  from  reaching  the  working  piston  and  cylinder.  T  T  brickwork  or  other  fireproof 
material  surrounding  the  fire-places  and  heaters.  I  now  proceed  to  describe  fig.  2.  All 
corresponding  parts  in  this  figure  are  marked  by  similar  letters  of  reference  as  in  fig.  I ;  it 
will,  however,  be  well  briefly  to  repeat  the  description  of  the  same : — A.  supply  cylinder  ;  a 
supply  piston  ;  B  working  cylinder ;  b  working  piston  ;  C  expansion  heater  ;  C  junction 
of  working  cylinder  and  expansion  heater ;  D  rods  connecting  the  supply  and  working 
pistons ;  £  inlet  valve  of  supply  cylinder  ;  c  valve  chamber  of  the  same ;  F  outlet  valve  of 
supply  cylinder,  and/ its  chamber;  G  receiver,  ff  pipe  connecting  the  same  to  outlet  valve 
chamber  /;  L  regenerator,  /  passage  Between  the  same  and  receiTcr ;  t  passage  between 
the  regenerator  and  the  expansion  heater;  N' slide  valve,  it  stem  or  spindle  for  working 
the  same ;  O  exhaust  chamber  under  the  slide  valve ;  O'  outlet  pipe ;  Q  pipe  leading  into 
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43 


neexwr,  q  itop«oock  in  the  tame;  R  fire-plaee ;  r,  r,  r,  r,  flnei  leading  from  laid  fire -place  \ 
f^  exit  of  said  flaea  ;  T  Ifrickwork  tarrounding  the  fire-plaoe  and  flaei ;  U  rock  ihaft,  Bop- 
pofted  at  both  enda  by  appropriate  pillar-blocki ;  ti  tif  crank  lever  or  arm  attached  to  the 
aaid  rock  abaft ;  t^'  link  connecting  said  arm  to  the  working  pitton  d ;  Y  another  crank 
levef  or  arm  attached  to  the  extreme  end  of  the  rock  shaft ;  x  crank  shaft  or  axle,  having  a 
crank  Y  firmly  attached ;  v  connecting  rod  connecting  the  arm  Y  to  the  crank  pin  y  of 
ctxDk  Y ;  jr'  pillar  blocks  ihpporting  the  crank  shaft  x ;  ZZ  represent  the  circamferenee 
of  a  flj-irhee>»  paddle- wheel,  propeller,  or  other  rotary  instrnment  to  be  worked  by  the 
engfaie.  Fig.  3  represents  a  sectional  plan  of  the  fig.  1,  and  fig.  4  a  sectional  plan  of  fig. 
2.  Before  describing  the  operation  of  the  improved  engine,  it  will  be  proper  tb  observe 
tliAt  tlie  piston  rod  a'  only  receives  and  transmits  the  diiTeretttial  force  of  the  piston  b,  viz., 

Fig.  3. 


L 

1 

B 

m 

@ 


Fig.  4. 


tiie  exoeu  of  its  acting  force  6ftr  the  reacting  fotce  of  piston  of:  it  will  also  be  proper  to 
obaerve  that  this  diftisrential  force  imparted  to  said  piston  rod  may  be  conimntiibated  to 
machinery  by  any  of  the  ordinary  meatis,  sach  as  links,  connfecting  rods,  aqd  cranks  ;  'or  It 
ihay  be  transmitted  directly,  for  such  parposes  as  pumping  or  blowing.  I  have  farther  to 
obcerve  that  the  conical  valves  K  add  J  may  be  worked  by  any  of  the  ordinary  means^ 
sach  as  eccentrics  or  cams,  provided  the  means  adopted  be  so  arranged  that  the  valve  K  will 
commence  to  open  the  instant  that  the  piston  b  arrives  at  the  full  op-stroke,  and  be  again 
olosed  the  ihstant  the  piston  arrives  at  fall  down-stroke,  whilst  thfe  valve  J  is  made  to  opeti 
at  the  same  moment,  and  to  close  shortly  before  or  at  the  termination  of  the  np-stroke.  In 
Uke  manner  the  slide  valte  N'  is  to  open  and  close  as  the  piston  b  irrifes  respectively  at 
ita  op  and  down  stroke,  similar  to  the  slide  valve  of  an  ordinary  high,  pressure  engine.  It 
will  be  seen  that  the  link  ti",  like  the  piston  rod  of,  only  transmits  the  differential  or  osfcfnl 
tmen  of  the  piston  b. 

Hating  thus  described  the  construction  of  the  engine,  I  will  bow  proceed  to  describe  the 
wanner  in  which  the  same  is  to  be  pat  into  operation,  reference  being  first  had  to  fig.  1. 
Before  starting,  fuel  is  put  into  the  fireplaces  RR,  and  ignited,  a  slow  combnition  being 
kept  up  tintil  the  heaters  and  lower  parts  of  the  regeneratdrs  shall  have  been  brought  to  a 
temperatoreof  about  500^.  By  means  of  A  hand  pump,  or  other  similar  means,  atmospheric 
wi  h  tlM  tb  \^  fotcta  ititd  the  reeelTer  G,  through  the  t>ip^  f%,  until  there  Is  Hh  iiitiirtitl 
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pretinre  of  Mine  eight  or  ten  poands  to  the  square  inch.  The  tiIto  J  ii  then  to  be  opened, 
M  ihown  in  the  engraving,  the  pressure  entering  under  the  piston  b  will  oause  the  same  to 
more  upwards,  and  the  air  contained  in  A  will  be  forced  through  the  Talve  F  into  the 
receiTer.  The  slide  Talves  NN  beiog  b  j  means  of  the  two  stems  nn,  preTiously  so  placed 
that  the  passages  /  /  are  open,  the  air  from  the  receiver  will  pass  through  the  wires  in  L  into 
the  heater  H,  and  further  into  C,  the  temperature  of  the  air  augmenting,  and  its  Tolnme 
inoreaafaig  as  it  passes  through  the  heated  wires  and  heaters.  The  smaller  Tolnme  forced 
from  A  will  in  consequence  thereof  suffice  to  fill  the  larger  space  in  C.  Before  the  piston 
•rrlTei  at  the  top  stroke,  the  TaWe  J  will  be  closed,  and  at  the  termination  of  the  stroke 
the  Talre  K  will  be  opened  ;  the  pressure  from  below  being  thus  removed,  the  piston  will 
descend,  and  the  heated  air  in  C  will  pass  through  F,  p,  P,  and  m  into  the  regenerator  M 
and  in  its  passage  through  the  numerous  small  spaces  or  cells  formed  between  the  wires 
part  with  the  caloric,  gradually  falling  in  temperature  until  it  passes  off  at  (X,  nearlj 
deprived  of  all  its  caloric.  The  commencement  of  the  descent  of  the  piston  a  will  cause 
the  valve  F  to  dose,  and  the  valve  E  to  open,  by  which  a  fresh  charge  of  atmospheric  air 
is  taken  into  the  cylinder  A.  At  the  termination  of  the  fUl-down  stroke,  the  valve  K  is 
closed  and  the  valve  J  again  opened,  and  thus  a  continued  reciprocating  motion  kept  up. 
It  will  be  evident  that  after  a  certain  number  of  strokes  the  temperature  of  the  wires  or 
other  matter  contained  in  the  regenerators  will  change, — that  of  M  will  become  gradually 
increased,  and  that  of  L  diminished.  The  position  of  the  slide  valves  NN  should  there* 
fore  be  reversed  at  the  termination  of  every  fifty  strokes  of  (he  engine,  more  or  less,  which 
may  be  effected  either  by  hand  or  by  a  suitable  connection  to  the  engine.  The  position 
being  by  either  of  these  means  accordingly  reversed  to  that  represented  in  the  engraving, 
the  heated  air  or  other  medium  passing  off  from  C,  will  now  pass  through  the  partially 
cooled  wires  in  L,  vrhilst  the  cold  medium  from  the  receiver  will  pass  through  the  heated 
wires  of  M,  and  on  entering  H  will  have  attained  nearly  the  desired  working  temperature. 
In  this  manner  the  regenerators  will  alternately  take  up  and  give  out  caloric,  whereby  the 
circulating  medium  will  principally  become  heated  independently  of  any  combustion  after 
the  engine  shall  have  been  once  put  in  motion.  Having  thus  with  special  reference  to  fig.  1, 
described  the  manner  of  putting  the  improved  engine  into  operation,  I  have  now  to  notice 
that  the  said  engine,  as  represented  in  fig.  2,  is  operated  precisely  in  the  same  manner, 
excepting  that  the  regenerator  is  arranged  in  a  single  vessel,  and  that  the  metallic  sub- 
stances therein  take  up  the  caloric  from  the  circulating  medium  that  leaves  the  working 
cylinder  or  vessel  G,  and  returns  the  same  to  the  circulating  medium  that  enters  the  work- 
ing cylinder  at  each  stroke  of  the  engine,  instead  of  transferring  and  retransferring  the 
caloric  at  intervals,  as  shown  in  fig.  1.  The  manner  in  which  the  differential  or  useful 
upward  force  of  the  working  piston  b  (fig.  2)  in  conjunction  with  its  descending  power, 
caused  by  gravity,  are  made  to  impart  rotary  movement  to  the  crank-shaft  x  becomes  self- 
evident  on  examining  the  disposition  of  the  working  gear  of  the  engine,  as  shown  in  the 
engraving.  It  is  particularly  worthy  of  notice  that  the  relative  diameter  of  the  supply  and 
working  cylinder  will  depend  on  the  expansibility  of  the  acting  medium  employed  ;  thus 
in  using  atmospheric  air  or  other  permanent  gases,  the  difference  of  the  area  of  the  pistons 
may  be  nearly  as  two  to  one,  whilst  in  using  fluids  (such  as  oils,  which  dilate  but  slightly), 
the  difference  of  area  should  not  much  exceed  one-tenth.  I  have  next  to  notice  that  in 
employing  any  other  medium  than  atmospheric  air,  it  becomes  indispensable  to  connect  the 
outlet  pipe  Gr,  and  the  valve-box  e  of  the  outlet  valve  E,  as  indicated  by  dotted  lines  in 
both-figures,  these  dotted  lines  representing  the  requisite  connecting  pipe.  The  escaping 
air  or  fluid  at  O^  will,  when  such  a  connecting  pipe  has  been  applied,  furnish  the  supply 
cylinder  independently  of  other  external  communication,  and  the  acting  medium  will  per- 
form a  continuous  circuit  through  the  machine  under  this  arrangement,  the  operation  being 
in  other  respects  as  before  described.  It  is  evident  that  the  several  parts  composing  the 
improved  engine  may  be  arranged  in  various  ways,  and  that  the  external  form  thereof  may 
be  greatly  changed  whilst  its  principle  of  operation  remains  substantially  as  I  have  ascer- 
tained and  described.  It  is  also  evident  that  the  working  cylinder  msy  be  placed  horizon- 
tally or  otherwise,  and  that  it  may  be  made  double  acting,  and  that  o  heat> intercepting 
vessel  may  be  applied  at  each  end  of  the  working  piston,  and  also  an  expansion  heater  at 
each  end  of  the  working  cylinder.  I  do  not,  therefore,  confine  myself  to  the  exact  form 
repreaented  in  the  engraving,  but  I  claim  as  the  invention  the  substantial  features  of  the 
devices  I  have  described  as  new,  and  by  which  I  secure  great  and  beneficial  results ;  and 
particularly  I  claim  as  the  invention : 

Fhr§i,  I  claim  the  structure  which  I  call  the  regenerator,  by  which  I  effect  a  transfer  of 
the  caloric  contained  m  the  air  or  other  droulating  medium  that  passes  off  from  the  work- 
ing eyiuMkr  to  a  aeriea  of  disci  of  wire  net,  or  to  other  minute  metidlio  or  mineral  iuIk 
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■Unoet,  for  the  pnrpoie  of  being  again  retransferred  to  the  air  or  other  eircnlating  medinm 
that  enters  the  working  cylinder,  whether  said  strnctare  be  arranged  that  the  metallic  or 
mineral  sabstancea  are  made  to  take  up  and  again  retam  the  caloric  at  each  anccesaiTe 
stroke  of  the  working  piston,  as  in  fig.  2  :  or  whether  it  is  so  arranged  that  the  transfer 
aad  retransfer  of  the  caloric  takes  place  at  internals,  as  in  fig.  1  ^  or  whether  aaid  strncture 
b  arranged  in  any  other  manner  for  the  purpose  of  accomplishing  substantially  the  purposes 
herembdTore  mentioned. 

See^nd^  I  claim  the  combination  of  the  expansion  heater  with  the  working  cylinder,  by 
which  the  fall  of  temperature  consequent  upon  the  expansion  of  the  air  or  other  eireulating 
medium  during  the  upward  moTcment  of  the  working  piston  becomes  restored,  and  by 
which  also  the  force  of  said  piston  becomes  augmented  beyond  what  it  would  be  if  the  acces- 
sioD  of  caloric  effected  by  the  expansion  heater  did  not  take  place. 

TAhrd,  I  claim  the  heat  intercepting  veasel  attached  to  the  working  piston,  by  which  any 
iojorioiialy  high  temperature  is  prerented  from  reaching  the  packing  of  said  piaton  and  by 
which  also  the  Tery  deairable  end  is  attained  of  presenting  at  all  times  surfaces  of  uniform 
h%h  temperature  to  the  acting  medium  under  the  working  piston. 

Fbwrth,  I  claim  the  inverted  position  and  open  ends  of  the  working  and  supply  cylin- 
ders, as  represented  in  the  engraving. 

pyih*  I  claim  the  direct  attachments  of  the  working  and  supply  pistons  by  which  not 
only  the  acting  and  re- acting  forces  may  be  uniformly  distributed  over  the  area  of  each 
piatoo,  but  by  which  also  the  entire  differential  power  of  the  working  piston  is  rendered 
available,  less  only  the  friction  of  the  packings. 
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(CoDcladed 
Under  such  circumstances  what  could  be 
expected  but  a  blow  up  ?  A.  madman  rush- 
ing with  a  lighted  mateh  into  a  powder  ma« 
gasine  could  not  act  with  greater  insanity. 
Such,  however,  has  been  the  case,  and  that 
arising  from  want  of  thought,  or,  what  is 
worse,  from  the  total  absence  of  know- 
ledge which  it  wss  the  duty  of  his  employer 
as  weU  as  himself  to  have  possessed. 

I  have  on  former  occasions  stated  that  I 
am  not  an  advocate  for  Legislative  interfer- 
eoee  either  in  the  construction  or  manage- 
m/eat  of  boilers ;  but  seeing  the  dangerous 
tendency  of  these  vessels  when  plsced  under 
the  control  of  ignorance  and  incapacity,  I 
wottld  forego  many  considerations  to  en- 
eoBrage  a  more  judicious  and  intelligent 
elass  of  men  than  has  hitherto  been  employed 
in  the  care  and  management  of  steam  and 
the  steam  engine.  The  reforms  necessary 
to  be  introduced  may  be  done  by  the  owners 
of  steam  engines,  steam  boats,  railways,  and 
others  engaged  in  the  use  and  application  of 
this  important  element  A  desire  to  enforce 
more  judicious  and  stringent  regulations, 
to  remunerate  talent,  and  to  employ  only 
those  whose  good  conduct  and  superior 
knowledge  entitle  them  to  confidence,  is  the 
only  sure  guarantee  of  public  safety  and  the 
prosperity  of  the  employer. 

Lastly.  The  remediti  applicable  for  the 
prevemiion  qf  aeeidenie  arikngfiom  explo* 


Having  noticed  in  the  foregoing  remarks 
most  of  the  causes  incident  to  boiler  ex- 


frompageSO.) 

plosions,  it  now  only  remains  to  draw  such 
inferences  as  will  point  out  the  circum- 
stances which  it  is  desirable  to  cultivate, 
and  others  which  it  is  desirable  to  avoid. 
These  circumstances  I  have  endeaToured  to 
class  in  such  way  as  to  bring  the  subject 
prominently  forward,  and  to  point  out  under 
each  head ;  first,  the  cauaes  which  lead  to 
accident;  and  secondly,  the  means  neces- 
sary to  be  observed  in  avoiding  it.  In  a 
general  summary  it  may  not  be  inexpedient 
briefly  to  recapitnlato  these  statements,  in 
order  to  impress  more  forcibly  upon  the 
mind  of  those  concerned  the  necessity  for 
care  and  consideration  in  the  use  of  one  of 
the  most  powerful  agents  ever  placed  at  our 
disposal. 

One  of  the  most  scientifle  nations  of 
Europe  places  the  greatest  confidenoe,  as  a 
means  of  safety,  on  the  use  oft  fusible  ftietal 
plate  over  the  furnace.  These  plates  are 
alloys  of  tin  and  lead  with  a  small  portion 
of  bismuth,  in  such  proportions  as  will  en- 
sure fusion  at  a  temperature  something  below 
that  of  molten  lead.  In  France,  the  greatest 
importance  is  attached  to  these  alloys,  and 
in  order  to  ensure  certainty  as  to  the  definite 
proportions,  the  platea  are  prepared  at  the 
royal  mint,  where  they  may  be  purchased 
duly  prepared  for  use.  In  this  country  these 
alloys  are  not  generally  in  use ;  but  in  this 
respect  I  think  we  are  wrong,  aa  boiler  ex- 
plosions are  not  so  frequent  in  France  as  in 
this  country,  and  high-preasure  steam,  from 
ite  superior  economy,  is  more  extensively 
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QMd  ^o  Franp«  tbaii  in  fingland.  In  mj 
own  practice  I  inTariably  iasert  a  lead  riret, 
1  inch  in  diameter,  immediately  over  the 
fire-place ;  and  as  lead  melts  at  640  de- 
grees, I  hare  inTariably  foiind  these  me- 
tallic plugs  a  great  secnrity  in  the  ^Tcnt  of 
a  scarcity  of  water  in  the  boiler.  I  am  per- 
suaded many  dangerous  explosions  may  be 
aroided  by  the  use  of  this  simple  and  effec- 
t'^ve  precantioq  ;  and  as  pure  lead  pelts  at 
600  degrees,  we  may  infer  from  thiff  circum- 
stance that  notice  will  be  given  and  relief 
obtained  before  the  internal  pressure  of  the 
s^eam  exceeds  that  of  the  resisting  power  of 
the  heated  plates.  As  this  simple  precaution 
is  so  easily  accomplished,  I  would  advise  its 
general  adoption.  |t  pan  do  no  harm  to  th.e 
boiler,  and  may  be  the  means  of  averting 
ezplo«ionf[  and  the  de9tructioii  pf  many 
▼aluable  lives. 

The  fusible  metal  plates  as  used  in  France 
are  generally  covered  by  a  perforated  metal- 
lic disc,  which  protects  the  alloy  of  which 
the  plate  is  composed,  and  allows  it  to  ooze 
through  as  soon  as  the  steam  has  attaineJ  the 
tempeirature  necessary  to  insure  the  fusion 
of  the  plate.  The  nature  of  the  alloy  is 
however  somewhat  curious,  as  the  different 
9qiuval^ts  haye  differept  degrees  of  fluidity, 
and  the  portion  which  is  the  first  to  melt  is 
found  put  by  the  pressure  of  the  steam 
caasing  the  adhesion  of  the  less  fusible  parta 
in  a  most  iipperfect  state  incapable  of  re- 
sistance to  the  internal  force  of  the  steam. 
The  result  of  these  compounds  is,  the  fusion 
of  one  portion  of  the  alloy  and  the  fracture  of 
the  other,  which  is  generally  burst  by  pres- 
sure. 

Thia  letter  deicription  of  faiible  pittas  is 
different  to  the  lead  plug  over  the  fire,  as 
the  one  is  fused  at  600  degrees  by  the  beat 
of  the  farntce,  and  the  other,  by  the  tem- 
perature of  the  Bt«aip,  raised  to  the  fusible 
point  of  thp  alloy,  which  varies  from  280  to 
350  degrees. 

Another  metbod  is  the  bursting  plate,  fix^d 
in  a  frame,  and  attached  to  some  convenient 
part  of  the  upper  side  of  the  boiler;  this 
plate  tp  be  of  such  t>iickness  and  of  such  duc- 
tility as  to  cause  nipture  whenever  the  pres- 
sure exceeds  that  of  the  weight  on  the  safety 
valve.  There  can  be  no  doubt  that  such  an 
apparatus,  if  made  with  a  sufficiently  large 
opening,  would  relieve  the  boiler :  but  the 
objection  to  this  and  yeveral  other  devices  is 
the  frequent  bursting  of  those  plates,  and 
the  effect  every  change  of  pressure  has  upon 
the  material  in  reducing  its  powers  of  resist- 
ance, and  thus  increasing  uncertainty  as  to 
the  amount  of  pressure  in  the  boiler,  as  well 
as  t|^e  constant  renewal  of  the  plates. 

It  b49  airea4y  been  noticed  that  one  of 
t^  mQ9t  Impoiliuit  •ee^ritie•  against  explo- 


sions is  a  duly  proportioned  boiler,  well 
constructed,  and  tp  this  must  be  added  ample 
means  for  the  escape  of  the  steam  on  every 
occasion  when  the  usual  channels  have  been 
suddenly  stopped.  The  only  legitimate  out- 
lets under  these  circuipstances  appear  to 
me  to  be  the  safety  valves,  which,  connected 
with  this  inquiry,  are  indispensable  to  secu- 
rity. Every  boiler  should,  therefore,  have 
two  safety  valves,  of  sufficient  capacity  tp 
carry  off  the  quantity  of  steam  generated  by 
the  bo^er.  One  of  these  valves  should  be 
of  the  common  construction,  and  the  otber 
beyond  the  reach  of  the  engineer  or  any 
other  person. 

Whilst  tracing  the  causes  of  explosions 
from  a  deficiencf  of  water  in  the  boiler,  I 
have  recommended  as  the  usual  precautions, 
gpod  pumps,  self-acting  feeders,  water  cocks, 
glass  gauge?,  float  alarms,  and  other  indica- 
tors which  mark  the  change]^  and  variation 
in  the  height  of  ^he  water.  To  these  may 
be  added  the  steam  whistle ;  but,  above  all, 
the  constant  inspection  of  a  careful,  sober, 
and  judicious  engineer.  Above  all  other 
means,  however  ingenioualy  devised,  this  is 
the  most  essential  to  security,  and  on  that 
official  depends,  not  only  the  security  of 
the  property  under  his  charge,  but  ^lao  the 
interests  of  his  family,  and  the  lives  of  all 
those  within  the  immediate  influence  of  his 
operations.  One  of  the  most  important 
considerations  in  this  and  every  other  depart- 
ment of  management  is  cleanljneas  and  the 
careful  attention  of  a  good  engineer. 

Bsplosions  produced  from  collaps9  bave 
their  origin  in  different  causes  to  those 
arising  from  a  deficiency  of  water,  and  the 
only  remedy  that  can  be  applied  is  the 
vacuum  valve  and  the  cylindrical  or  spheroi- 
dal form  of  boiler. 

Deffsctive  construction  ia  unquestionably 
one  of  the  greatest  sources  of  the  frightful 
accidents  which  we  are  so  frequently  called 
upon  to  i^itness.  No  man  should  be  allowed 
unlimited  exercise  of  judgment  on  a  ques- 
tion of  such  vital  importance  as  the  con- 
struction of  a  boiler,  unless  duly  ^qualified 
by  matured  experience  in  the  theoretical 
and  practical  knowledge  of  form,  strength 
of  materials,  and  other  requirements  requi- 
site to  insure  the  maximum  of  sound  con- 
struction. It  appears  to  he  equally  import- 
ant that  we  should  have  the  same  proofs 
and  acknowledged  system  of  operations  in 
the  construction  of  boilers,  as  we  have  in 
the  strength  and  proportions  of  ordnance. 
In  both  cases  we  have  to  deal  with  a  power- 
ful and  dangerous  element,  and  I  have  yet 
to  learn  why  the  same  security  should  not  be 
given  to  the  general  public  as  we  find  so 
liberally  extended  in  an  important  branch 
of  the  public  service.    In  the  Ordnance 
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deputfneat  at  'Woolwich  (with  which  I  bavo 
been  more  or  less  cQDpected  for  many  jears) 
the  utmost  care  and  precision  is  obseryed  in 
the  manafsctqre  of  grnns,  ap4  the  proofs  are 
so  carefoUy  made  under  the  superintendence 
of  competent  officers  as  to  render  everj  gun 
or  eogijae  of  perfect  safety  to  the  extent  of 
1,00Q  to  1,200  rounds  of  shot. 

Boilers  and  artillery  are  equally  exposed 
to  fracture,  and  it  appears  to  me  of  little 
moment  whether  the  one  is  burst  by  the 
charge  of  gunpowder »  or  the  other  by  the 
elastic  force  of  steam. 

Taking  into  consideration  all  the  circum- 
stances connected  with  the  bursting  of 
boilers  and  the  bursting  of  guns,  and  looking 
at  the  active  competition  which  exists,  and 
is  likely  to  be  extended,  in  manufactories, 
railway  traffic,  and  steam  navigation,  where 
it  becomes  CTery  day  more  desirable  to 
reduce  the  coft  by  an  extended  use  of  steam 
at  a  much  higher  pressure,  it  surely  becomes 
a  desideratum  to  secure  the  public  safety  by 
the  introduction  of  some  generally  acknow- 
ledged system  of  construction  that  will  bear 
the  test  of  experience  and  involve  a  maximum 
power  of  resistance.  The  most  elaborate  dis- 
quisitions have  taken  place,  by  the  most  dip- 
tiognished  men  of  all  ages  since  the  inven- 
tion of  gunpowder,  to  discover  the  strength 
and  form  of  gun?  of  every  description — surely 
lK>iierB  are  equally  if  not  more  important, 
as  the  sacrifice  of  human  life  appears  to  me 
much  greater  in  the  one  case  than  the  other. 
It  is,  therefore,  a  subject  of  paramount  im- 
portance to  the  public  to  know  that  the  facts 
of  scientific  inquiry,  and  the  knowledge  of 
practical  skill,  have  combined  to  give  tuufe- 
wiabU  security  as  well  as  confidencef  that 
boilers  are  properly  constructed  and  capable 
of  bearing  at  least  three  time»  their  working 
preaaure* 

On  the  question  of  explosions  arising 
from  mismanagement  and  ignorance,  we 
have  little  farther  to  add  ;  and  it  now  only 
rexains  to  state  that  the  subject  of  security 
from  boiler  explosions  is  of  such  Importance 
as  to  call  for  more  able  exponents  than 
myself.  I  have  endeavoured  to  trace  the 
cao^a  of  these  lamentable  occurrences,  and 
to  draw  such  deductions  therefrom  as  I  trust 
may  be  useful  in  at  lea^t  mitigating,  if  not 
almost  entirely  averting,  the  danger.' 

1  repeat  the  means  of  prevention  and  the 
precautions  necessary  to  be  observed  in  the 
conatmction  and  management  of  boilers. 

Ist.  To  avoid  explosions  from  internal 
pressure,  cylindrical  boilers  of  maximum 
lorm  and  strength  must  be  used,  including 
all  the  neceisary  appendages  of  safety 
Talvea^'  &c. 

2nd.  ^xplosiona  arising  from  deficiency 


of  water  may  be  prevented  by  the  fusible 
alloys  bursting  plates,  good  feed  pumps, 
water  gauge  alarms,  and  other  marks  of  in- 
dication ;  but,  above  all,  the  experienced 
eye  and  carefhl  attention  of  the  engineer  is 
the  greatest  security. 

3rd.  Explosions  from  collapse  are  gene- 
rally produced  from  imperfect  construction, 
which  can  only  be  remedied  by  adopting  the 
cylindrical  form  of  boiler,  and  a  valve  to 
prevent  the  formation  of  a  vacuum  io  the 
boiler. 

4th.  Explosion  from  defective  construc- 
tion admits  of  only  one  simple  remedy,  and 
that  is,  the  adoption  of  those  forms  which 
embody  the  maximum  powers  of  resistance 
to  internal  pressure,  and  such  as  we  have 
already  recommended  for  genera!  use. 

Laetly.  Good  and  efficient  management, 
a  respectable  and  considerate  engineer,  and 
the  introduction  of  such  improvements,  pre- 
cautions, and  securities  as  we  have  been 
enabled  to  recommend,  will  not  only  ensure 
confidence,  but  create  a  better  systf^m  of 
management  in  all  the  requirements  neces- 
sary to  be  observed  in  preventing  steam 
boiler  explosions. 


DSKP  8BA   SOUNDINGS. 
{From  ike  "Scientific  American.") 

An  Act  of  Congress  authorises  the  vessels 
of  the  navy  to  co-operate  with  the  scientific 
Lieutenant  Maury,  in  procuring  materials 
for  his  investigations  into  the  phenomena  of 
the  "  great  deep.'*  An  order  of  the  chief 
of  the  Bureau  of  Ordinance  requires  the 
commanders  of  our  public  cruisers  to  get  a 
deep  sea  sounding  whenever  it  is  calm. 
Heretofore  this  had  been  a  difficult  object. 
The  difficulty  was  in  getting  a  lice  long 
enough,  and  in  knovving  when  the  plummet 
had  reached  the  bottom 

Recourse  had  been  had  by  other  navies  to 
wire  of  great  length  and  tenuity,  and  the 
greatest  depth  ever  known  to  have  been 
reached^  before  the  subject  was  taken  up 
here,  wa^  the  sounding,  by  an  officer  of  the 
English  Navy,  in  4,000  fathoms,  which  was 
by  no  means  satisfactory.  Lieutenant 
Walsh,  in  the  United  States  schooner  Taney, 
has  reported  a  sounding  without  bottom, 
more  than  a  mile  deeper  than  this. 

Instead  of  costly  implements  used  for 
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louidiiig  the  depths  of  tlie  ooean,  our 
Tflsteb  are  simply  supplied  with  twine,  to 
which  they  attaeh  a  weight,  and  when  the 
weight  ceases  to  sink  they  know  it  is  on 
the  bottom;  and  thus  the  depths  of  the 
ocean,  in  the  deepest  parts,  may,  without 
trouble  or  inoonrenience,  be  ascertained  in 
erery  calm  of  a  few  minutes'  continuance. 

With  this  simple  contriTsnce  the  Albtmp, 
Captain  Pbtt,  has  run  a  line  of  deep  sea 
■CHmdings  across  tlie  Oulf  of  Mexico,  from 
Tampico  to  the  Straits  of  Florida. 

The  basin  which  holds  the  waters  of  this 
Gulf  has  thus  been  ascertained  to  be  about 
a  mile  deep,  and  the  Gulf  stream  in  the 
Florida  Pass  about  3,000  feet  deep. 

Captain  Barron,  of  the  Jokm  Adamt,  has 
been  sounding  the  Atlantic  Bashi,  between 
the  Capes  of  "^rginia  and  the  Island  of 
Maderia,  belonging  to  Portogal.  He  got 
bottom  with  a  Une  of  5,500  fathoms,  the 
deepest,  and  1,040  fiithoms,  the  shallowest. 

Men  of  science  will  recognise  in  these 
nsults  some  of  the  most  interesting  and 
valuable  physical  dtsooveries  of  the  day. 
They  reflect  the  highest  credit  upon  our 
BftTy  and  those  who  planned  and  set  on  foot 
these  simple  and  beautiful  arrangements, 
which  have  cleared  away  the  difficulties  with 
which  all  haTc  found  themselves  beset  who 
heretofore  hsTC  undertaken  to  fathom  the 
at  great  depths. 


AKBKICAN  PBOaKBM   IN   PRACTIOAL 
ABTKOKOMY. 

At  the  recent  Meeting  at  Ipswiefa  of  the 
British  Association,  a  description  was  read 
of  ^*  An  Apparatus  for  Making  Astronomi- 
cal  Obserrations  by  means  of  Electro-Mag- 
netiam,"  by  G.  P.  and  R.  F.  Bond,  of  the 
Cambridge  (U.S.)  ObMrratory.— Theappa- 
ratus  exhibited  has  been  in  use  at  the  Uiur- 
Turd  Obserratory,  Cambridge  (U.S.),  and 
is  the  property  of  tbe  United  States  Coast 
Surrey.  It  consists  of  an  electric  break- 
dreutt  elodi,  a  gaWanic  battery  of  a  sfaigle 
Gfore's  cup,  and  the  spring  governor,  by 
whtdi  uniform  motion  is  given  to  the  paper. 
Two  wires  pass  from  the  dock,  one  direct 
to  the  battery,  and  the  other,  through  the 


break-circuit  key  used  by  the  obeerrer,  and 
through  the  recording  magnet,  back  to  the 
battery.  Tbe  length  of  the  wire  is  of  course 
immaterial.  When  the  battery  is  in  con- 
nection, the  circuit  is  broken  by  the  pallet 
lea-ring  the  tooth  of  the  whed,  and  U  re- 
stored at  the  instant  of  the  beat  of  tlie  dodc ; 
which  is,  in  fact,,  the  sound  prodaced  by  the 
completion  of  the  contact  restoring  tbe  cir- 
cuit,— 'the  passage  of  the  current  being 
through  the  pallet  and  the  escapement 
whed  alone.  With  the  exception  of  the 
connecting  wires,  and  the  insulation  of  some 
parts,  the  dock  is  like  those  in  common  use 
for  astronomical  purposes.  Severd  forms 
hare  been  proposed  by  different  persons, 
for  interrupting,  mechanicdly,  the  gdvanio 
drcuit  at  intervals  precisely  equd.  In  the 
present  instance  the  clock  is  of  the  form 
proposed  by  Mr.  Bond.  Professor  Wheat- 
stone,  Professor  Mitchell,  Dr.  Locke,  Mr. 
Ssxton,  and  others,  have  contrived  different 
modes  of  effecting  this  object :— the  former 
severd  years  since,  but  for  a  purpose  dis- 
tinct from  the  present  The  cylinder  makes 
a  single  rotation  in  a  minute.  The  second 
marlu,  and  the  observations  succeed  each 
other  in  a  continuous  spird.  When  a  sheet 
is  filled,  and  is  taken  from  the  cylinder,  the 
second  marks  and  observations  appear  in 
pardld  columns,  as  in  a  table  of  double 
entry,  the  minutes  and  seconds  being  the 
two  arguments  at  the  head  and  side  of  the 
sheet.  Tbe  observer,  with  the  break-drcuit 
key  in  his  hand  or  at  his  side,  at  the  instant 
of  the  trandt  ef  a  star  over  the  wire  of  a 
telescope,  touches  the  key  with  his  finger. 
The  record  is  made  at  the  same  instant  on 
the  paper,  which  may  be  at  any  distance, 
many  hundred  miles,  i(  required,  from  the 
observer.  It  is  a  well- established  fsct,  that 
not  only  may  observations  be  increased  in 
number  by  this  process,  but  that  the  limits 
of  error  of  each  individual  result  are  also 
narrowed.  As  far  as  comparisons  have  yel 
been  made,  the  ptrtofMLl  equation  between 
different  observers,  if  not  entirely  insenn- 
ble,  is  St  least  confined  to  a  f'sw  hundredthe 
of  a  second.  It  is  through  the  facilities  and 
means  furnished  by  the  Coast  Survey  De- 
partment of  the  United  States,  under  the 
superintendence  of  Dr.  A.  D.  Bache,  that 
individnds  there  have  been  enabled  to  brine 
to  its  present  stage  the  application  of  elee- 
tro-magnetism  to  the  purposes  of  geodesy 
and  of  astronomy,  it  having  been  at  the 
expense  of  that  department,  and  frequently 
by  its  officers,  that  nearly  all  the  experi- 
ments have  been  conducted. 

Daguerreotypes  of  the  Moon  were  shown, 
Uken  by  Messrs.  Whipple  and  Jones,  of 
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Boiton,  from  the  ima^  formed  in  the  focus 
of  the  mnett  equatoreal  of  the  Cambridge 
(U.S.)  Obsenratory. 

The  Astronomer  Royal  (Professor  Airy) 
■aid,  that  the  principle  of  the  method  was 
entirety  the  dtscorery  of  the  Americans,  and 
Plrofeaaor  Bond  had  the  merit  of  originating 
what  he  had  no  doubt  would  proye  of  the 
vtraoat  Importance  in  the  practice  of  astro - 
■ony:  for  besides  the  distraction  of  the 
attention  of  the  obserrer  at  present  having 
to  listen  to  and  to  eonnt  the  beats  of  the 
dock,  and  hating  then  to  occnpy  many 
•eecmda  in  recording  his  observations  when 
made,— he  could  not  often  repeat  these  ob- 
wrvafions  at  as  short  interyals  as  would  be 
desirmble.  But  by  this  method  he  might 
tven  repeat  an  ohserration  within  the  com- 
paas  of  one  second,  if  required.  It  was  also 
hdleTed  that  there  was  a  more  direct  con- 
neetion  between  the  senses  of  sight  and 
toaeh,  the  senses  that  he  required  the  aid  of 
fai  this  mode  of  obsenring,  than  there  was 
between  the  senses  of  hearing  and  seeing, 
the  senses  called  into  united  operation  in 
the  present  mode  of  obserriog ;  and  if  this 
were  so,  what  was  at  present  known  to  prac- 
tical observers  under  the  name  of  personal 
eqiutkm,  would  be  got  rid  of,  if  not  entirely, 
yet  to  a  great  degree.  These  and  other  con- 
siderations had  made  him  determine  to  give 
this  method  of  observing  the  most  mature 
eootlderatioa  and  the  fullest  trial.  He  had 
a  cylinder  constructed  of  twenty  inches 
length  and  one  foot  diameter,  and  of  which 
a  fiair  conception  of  the  sixe  might  be  fbrmed 
when  he  stated  that  it  would  gauge  to  about 
a  hutheL  This  cylinder  he  hoped  to  be 
able  to  caase  to  revolve  with  something  of 
an  approach  to  astronomieal  uniformity. 
For  this  purpose,  it  was  his  intention  to  dis- 
pense whh  the  fly-wheel  which  regulated 
Oe  motion  in  Mr.  Bond's  apparatus,  and 
to  depend  on  a  large  conical  pendulum  re- 
volving in  s  eirele,  the  diameter  of  whieh 
would  be  about  equal  to  the  are  of  vibration 
of  an  ordiuary  seconds  pendulum.  This  he 
Intended  should  be  a  well-made  mercurial 
compensating  pendulum ;  and  thus  he  hoped 
to  be  able  to  dispense  with  the  dodr  used 
by  Mr.  Bond.  The  construction  of  the 
eonkal  pendulum  he  intended  to  use  was 
also  peeaUar.  He  intended  to  take  advan- 
tage of  the  principle  of  the  ehronometrie 
governor  of  the  steam  engine  invented  by  a 
Pmssisn,  and  which  the  members  of  the 
section  might  see  at  work  in  Mr.  Raniome's 
fretory ;  but  without  soeh  actual  inspection, 
he  feared  he  could  not  make  himself  under- 
stood In  an  attempt  to  explain  this  curious 
governor.  Suffice  it  to  say,  that  this  gover- 
made  to  revolve  by  a  bevel  wheel. 


which  engaged  another  bevel  wheel  attached 
to  the  governor,  not  directly,  but  through 
the  intervention  of  a  third,  which  worked 
upon  a  centre  that  was  not  entirely  fixed. 
The  moving  of  this  intermediate  wheel  was 
made  to  work  the  valve  which  admitted  or 
shut  off  steam,  and  thus  equalise  the  motion 
of  the  machine  as  the  resistance  varied. 
In  the  apparatus  be  proposed  to  use,  the 
resistance  would  occasionally  vary  from 
many  causes,  for  instance,  at  the  changing 
of  the  cylinder ;  and  as  this  would  affect  the 
rate  of  the  dock,  if  not  provided  af^aiost,  he 
proposed  to  use  the  principle  of  the  foregoing 
governor,  by  causing  it  to  produce  a  varying 
by  moring  further  out  or  nearer  to  the  ful- 
crum of  a  steelyard  a  weight,  which  would 
thus  increase  or  diminish,  as  was  requisite, 
the  friction  caused  by  a  point  connected  with 
the  steelyard  on  a  wheel  kept  revolving  by 
the  machine.  In  this  way  he  hoped  to  be 
able  to  produce  a  motion  which,  under  all 
changes  to  which  the  machine  should  be  ex- 
posed, would  remain  uniform  to  the  extreme 
accuracy  required. 

Mr.  Bond  exhibited  daguerreotypes  of  the 
moon,  taken  with  the  23-feet  equatoreal  of 
Cambridge  (U.  S.)  Observatory.  These 
daguerreotypes  were  very  beautiful,  and 
admitted  of  being  very  considerably  magni- 
fied. But  Mr.  Bond  stated  that  the  motion 
of  the  equatoreal,  although  very  steady,  was 
yet  not  sufficiently  so  to  admit  of  their  being 
examined  by  very  high  magnifying  powers. 
Sir  David  Brewster  stated  that,  if  these  da- 
guerreotype ImpresdoBs  were  taken  on  trans- 
parent sheets  of  gelatine  paper,  and  so  plaoed 
before  a  telescope  as  to  subtend  accurately 
thirty  minutes  of  a  degree,  they  would 
assume  all  the  appearance  of  the  moon 
Itidf. 


THB  HAMMBa  SUPaRSBDED   IN   BI.0OMING 

laON* 

At  the  last  Meeting  of  the  Birmingham 
Institation  of  Mechanical  Engineers,  a 
paper  was  read  "  On  a  New  Machine  for 
Bloomittg  Iron."  A  complete  working 
model  of  this  machine  in  brass  was  exhi- 
bited, and  atoo  a  sectional  model  in  wood, 
which  very  dearly  eladdated  its  action.  The 
working  portion  of  the  machine  consists 
of  three  ecoeatric,  cuspidated,  semilunar- 
shaped  cams,  working  rimultaneoasly,  and 
all  kept  rotating  in  one  direction  by  wheela 
and  pinions,  firmly  connected  together  in  a 
strong  frame,  and  set  In  motion  by  a  steam 
engine.  The  convex  sides  of  these  semi- 
cyliadricd  cams  are  deeply  grooved  and 
serrated,  and  their  peculiar  form  Is  laoh, 
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tliat  on  dropping  a  bloom  of  iron  into  the 
concavity  of  the  upper  cam,  aa  it  presents 
itself,  it  is  immediately  drawn  into  the  Tor- 
tez,  or  centre  of  motion,  of  the  three  camf 
at    the  instant  when  that  opening    is  the 
largest.    As  they  rotate,  the  conTezities,  in 
oonseqaence  of  the  eccentricity  of  the  cen- 
tres, approach  nearer  and  nearer — the  ridges 
and  rough  sur^Hces  squeezing,  rolling,  and 
kneading  the  iron  in  all  directions,  like 
squeezing  a  sponge  in  the  hand.    The  cinders 
and  impurities  are  thus  ejected,  and  fall  out 
beneath  the  machine ;  and  tbe  cams,  in  the 
latter  part  of  their  rotation,  having  closed 
tbe    space  between  them  to  the  smallest 
dimensions  in  the  revolution,  the  bloom  is 
elongated  and  ejected  in  the  form  of  im  iron 
cylinder.  The  paper  stated  that  the  machine 
was  tbe  invention  of  Mr.  Jeremiah  Qrown, 
late  of  the  Oak  Farm  Iron-works,  and  that 
its  use  waa  calculated  to  form  a  new  era  in  the 
iron  trade.     For  the  production  of  superior 
Iron,  it  bad  hitherto  been  considered  that  tbe 
bammer  was  indispensable ;  but  for  all  pur- 
poses of  eflBciency,  rapidity  of  action,  and 
economy,  tbis    macbine,  it  waa   assumed, 
would  come  into  general  use.     From  its 
strength  and  simplicity,  it  would  not  cost  in 
repairs  20/,  a  year ;  while  a  bammer  involved 
expenses  of  ten  times  that  amount,  and  tbe 
oost  of  replacing  a  broken  hammer  was  well 
known  in  the  iron  trade  to  be  a  serious  item. 
It  turned  out  a  finished  bloom,  entirely  free 
from  cinder,  in  twelve  seconds,  tbe  engine 
working  moderately ;  while  under  the  baiii- 
mer  it  oonld  not  be  completed  under  eigbty 
•eoonda.    Thus,  by  tbe  macbine,  the  cylin- 
drioal  bloom,  when  ejected,  was  still    at 
welding  beat,  and  could  be  at  once  passed 
tbrongh  tbe  rolls,  while  from  the  bammer  it 
bad  again  to  pass  through  tbe  furnace. 

In  the  discussion  which  followed  tbe  read- 
ing of  tbe  paper,  Mr.  Beazley,  of  Smetb- 
wick,  tbe  author  of  the  paper,  stated  that, 
from  some  oomparatiYe  experiments  be  bad 
made,  as  to  the  strengtb  of  tbe  same  iron 
finished  by  hammer  and  by  tbe  macbine,  be 
considered  tbe  quality  about  equal ;  on  dif- 
ferent-sised  barf»  in  some  oaaes,  they  were 
a  trifle  in  fayonr  of  tbe  bammer,  and  in 
otbera  of  tbe  machine ;  but  be  considered 
tbe  economy  highly  important.  In  labour 
there  waa  a  saTing  of  Is.  3d.  per  ton ;  in 
tools  of  Is.  per  ton  ;  and  tbe  saving  in  time 
was  equally  worthy  of  consideration.  That 
a  more  perfect  ejection  of  the  cinder  waa 
affected  by  tbe  macbine  than  by  tbe  bammer, 
waa  clear  from  the  Uct  that  tbe  same  quan- 
tity  of  iron  weighed  less  after  passing  the 
former  tban  from  tbe  operation  pf  the  latter ; 
and  Mr.  Beaxleysaid  that  be  bad  taken  two 
bbHMna  diraot  from  tbe  machine   •ncoea- 


sively,  passed  them  together  tbrougb  tbe 
rolls ;  and  tbe  result  was  a  perfectly  welded 
joint. 

Mr.  Adams  bore  testimony  to  tbe  effi- 
ciency of  the  machine ;  but  be  had  seen  a 
bloom  passed  through  the  rolls  from  it,  and 
noticed  that  a  considerable  quantity  of  cinder 
still  oozed  from  tbe  ends.     He  thought,  after 
leaving  the  machine,  the  iron  might  be  sub- 
jected to  a  few  blows  of  the  hammer  witb 
adTantage,  and  thus  aim  at  the  production 
of  a  highly  superior  article,  rather  than  at 
saving  Is.  a  ton.     Mr.  Beazley  thougbt  tbe 
bammer  would  be  superfluous,  as  the  rolls 
effected  what  the  machine  had  left  undone. 
Mr.  Cowper  had  often  seen  the  machine  in 
operation,  and  had  not  noticed  the  cinder  in 
the  iron  at  tbe  rolls,  as  represented  by  Mr. 
Adams.    Mr.  Williams  said,  if   iron  was 
imperfectly   puddled,  the  bamnier    would 
knock  it  to  pieces  and  show  the  defect ;  bnt 
be  feared  tbe  machine  would  roll  tbe  iron 
up,  wheiber  good  or  bad.    From  tbe  rolling 
action,  the  cinder  would  be  lapped  up  in  tbe 
iron.  He  considered  the  co«t  of  the  macbine 
and  repairs  would  be  an  important  consider- 
ation.   Mr.  Beazley  assured  Mr.  Williami 
he  was  in  error ;   it  had  been   repeatedly 
proved  that  if  the  iron  was  imperfectly  pud- 
dled, tbe  machine  instantly  tqre  it  in  frag- 
ments I  that,  as  to  complexity,  it  was  aa 
simplp  M  the  ordinary  rolls,  and  no  more 
likely  tp  get  out  of  repair*  It  bad  woriced  four 
months  with  only  one  trifling  accident,  wbicb 
arose  from  faulty  construction  at  first.     Mr. 
Siemens,  Mr.  Slate,  and  Profesnor  Hodg- 
kinson,  also  bore  testimony  to  the  efficiency 
of  tbe  machine. 


THB  GOVBRNMBNT  PATBNT-LAW  AMBND- 
MBNT  BILL. 

We  contemplated  last  week,  following  np 

our  stricture9  on  tbe  (general  character  of 

tbis  Bill,  by  a  deUtled  examination  of  ita 

prorisions ;  but  we  are  spared,  to  a  oonal- 

derable  extent,  tbe  trouble  of  doing  so  by 

tbe  appearance  of  a  paper  bea4ed  **  Rea» 

iona  against  the  Bill,  iasued  by  tbe  ilaseeic« 

Hon  of  Patmten  for  the  Protection  and 

Reffistration  of  Patent  Property."      We 

give  these  **  Reasons'^  at  length. 

RoMone. 
I.  For  more  than  two  centnriea  it  baa 
been  tbe  settled  policy  of  tbia  country  to 
encourage  tbe  production  of  new  iuTentiona 
and  improvements,  by  granting  patenta  for 
tbe  excluaiTc  uae  of  the  aame  for  a  brief 
period  (fourteen  years)  to  tbe  antbora  and 
their  aaaigna  or  licensees. 
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II.  Th^  tyttem  hM  vprktd  well ;  for  io 
its  •timalating  influence  nay  be  distinctly 
traced  the  unequalled  progress  which  Great 
Britain  has  made  in  arts  and  manufactures, 
aad  all  the  wealth  and  power  of  which  these 
bav9  been  the  aoknowledged  source.  Not  a 
•ingle  branch  of  our  industry  can  be  named 
that  has  not  had  its  origin  in,  or  been  ma- 
terially aided  by,  patents.  The  steam  en- 
gHWt  the  ootton  -  spinning  maohinoi  the 
•tocking-lrame,  the  power- loom,  steam  na- 
vigation, railways,  gas  lighting,  the  hot 
blast,  the  electric  telegraph,  may  be  cited  as 
notable  and  familiar  examples. 

III.  The  maintenance  of  this  system,  so 
worthy  of  all  respect  for  its  antiquity,  and 
for  the  important  serrioes  which  it  has  ren- 
dered to  tbe  country,  is  now  (for  the  first 
time)  hostilely  assailed.  Tbe  Bill  (No  3), 
tfaongh  professing  only  to  amend  the  ezist- 
hig  law,  would  in  fact  introduce  so  many 
new  obstmctionp  to  the  granting  of  patents, 
and  so  Urge  a  limitation  of  the  privileges 
conferred  by  them,  as  practically  to  put  an 
end  to  the  encouragement  and  protection 
which  they  hare  hitherto  afforded  tp  men  of 
inventiTe  genius.     For — 

Firstfy.  It  is  proposed  by  the  bill  to  grant 
no  patent  for  an  inTention  until  a  prelimi- 
nary ioqniry  has  been  made  by  a  Govern- 
PMnt  extminer  into  the  novelty  of  the  in- 
vention, insteed  of  leaving  tbp  novelty,  as 
heretofore,  open  to  subsequent  impeach- 
ment. In  afl  cases  where  the  invention 
claimed  is  of  no  value,'^whieh  is  probably 
in  nine  out  of  every  ten, — ^any  such  inquiry 
would  be  wholly  superfluous. 

Secondly.  No  patent  is  to  be  granted 
until  all  the  world  has  been  invited,  by  ad- 
vertiaement,  to  oome  forward  and  oppose  it; 
thna  wantQuly  stirring  up  oppodtion  where 
none  might  otherwise  arise,  tempting  agents 
and  servants  to-  betray  the  secrets  of  their 
employeri,  and  subjecting  the  honest  and 
—ritotions  inventor  to  a  system  of  npiom- 
^0§§  at  ooice  offensive  to  his  feelings,  peri- 
lous to  hif  interests,  and  wholly  unnecessary 
for  the  public  safety. 

Tkirdhf,  The  proposed  preliminary  exa- 
mination wonld  be  of  tbe  most  loose  and 
nneati^hotory  duacription,  it  npt  being  pro- 
posed to  invest  the  examiners  with  power  to 
take  evidence  on  oatli,  or  to  enforce  the 
attendance  of  witnesses  or  production  of 
books  and  papers.  There  is  to  be  a  right 
of  eppeal  from  the  examiners  to  the  law- 
oftpers  of  the  Crown,  but  neither  are  these 
oAeera  to  have  any  such  judicial  authority. 

FmrtUff,  The  patent,  when  granted,  is 
tp  extesul  only  to  England,  Scotland,  and 
Ireland^  ^  the  exolusion  o/  the  whole  of 
the  Colonial  and  l^oreign  possessions  of  the 
British  Crowny— a  dirtinetion  which  woidd 


have  the  double  effect  of  injuriously  limiting 
tbe  field  of  encouragement  to  tbe  home  in- 
ventor, and  of  depriving  the  excepted  por- 
tions of  much  of  that  assistance  which  they 
might  reasonably  hope  to  derive  from  the 
continued  application  of  scientific  knowledge 
and  mechanical  skill  to  the  development  of 
their  industrial  resooroei . 

Fifthly,  It  is  propose^  by  the  Bill  to  in- 
crease in  a  majority  of  casetf  the  cost,  already 
enormous,  of  patents.  The  cost  of  a  patent 
for  Englaud  and  the  Colonies  is  at  present 
110/.;  the  bill  will  raise  it,  without  tht 
Colonies  being  included,  to  at  least  175/. 
Patents  for  Scotland  and  Ireland  now  cost 
respectively  75/.  and  135/. ;  but  under  this 
bill,  neither  could  be  obtained  for  les9  than 
1 75/.  Tbe  only  case  in  which  the  cost  would 
be  reduced  would  be  where  an  inventor 
desired  to  patent  his  invention  for  all  the 
three  kingdoms ;  then  instead  of  310/.,  he 
would  have  175/.  only  to  pay.  But  the 
cases  are  numerous  where  an  inventor  re- 
quirea  protection  from  one  or  two  only  of 
the  three  kingdoms. 

And  eixihly.  The  bill  proposes  to  make 
the  use  or  publication  of  an  invention  in 
any  part  of  the  world  prerious  to  the  grant 
of  a  patent  for  it,  a  ground  for  avoiding  the 
patent ;  whereas,  hitherto  that  penalty  has 
attached  only  to  previous  use  or  publication 
in  some  part  of  tbe  British  dominions.  A 
man  may  be  reasonably  presumed  to  be  aware 
of  what  has  been  promulgated  in  his  own 
country  or  its  dependencies,  but  if  he  is  to 
be  held  bound  to  know  all  that  has  preriously 
been  invented  anywhere,  so  wide  a  door  will 
be  opened  to  pretexts  for  infringement,  that 
it  wUl  be  next  to  impossible  to  sustain  any 
patent  whatever;  and  a  degree  of  uncer- 
tainty will  hence  result,  which  will  be  most 
disheartening  to  inventors,  and  be  a  great 
obstacle  to  the  investment  of  capital  in  the 
promotion  of  patent  inventions. 

IV.  The  sweeping  and  haxardous  changes 
thus  proposed  to  be  made  in  the  existing 
system  for  the  encouragement  of  inventions, 
are  wholly  uncalled  for  by  any  preasure  of 
public  opinion,  or  by  any  proof  whatever  of 
ita  injurioua  tendency. 

Lord  Granville,  wbo  was  Chairman  of  the 
Select  Committee  of  the  House  of  Lords, 
from  which  tbe  bill  emanated,  baa  frankly 
owned  that  public  opinion  ia  in  favour  of 
the  system,  in  proportion  of  at  least  one 
hundred  to  six. 

The  evidence  taken  on  the  subject  before 
the  Lords'  Select  Committee,  baa  not  yet 
(12th  Jnlj)  been  printed ;  but  when  it  ap- 
pears, it  will  J>e  found,  it  is  believed,  wholly 
insufficient  to  justify  the  conclusions  founded 
upon  it.  The  witnesses  whose  testimony  is 
most  relied  on,  are  understood  to  have  been 
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mostly  persons  who  hare  had  no  practical 
knowledge  or  experience  of  the  working  of 
the  existing  system.  Of  the  hundreds  of 
living  persons  who  have  been  patentees,  and 
more  or  less  benefactors  to  their  country  by 
their  inventions,  and  who  could  speak  best 
to  the  inilaenoe  which  the  law,  as  it  exists, 
exercises  in  stimulating  the  inyentive  facul- 
ties, not  one  oftmff  note  hat  been  examined. 
Some  pains  would  seem  to  have  been  taken 
to  shut  out  all  evidence  that  might  tell  in 
favour  of  the  system,  and  a  willing  ear  given 
to  such  persons  only  as  could  testify  against 
t.  The  bill,  according  to  all  appearance, 
has  not  grown  out  of  the  inquiry,  but  is  the 
result  of  a  foregone  conclusion,  conceived  in 
ignorance  of  facts,  and  based  on  some  ex- 
eeedingly  false  theory  of  the  indifference  of 
inventors  to  remuneration  for  their  labours. 


These  "  Eeasons,"  abundant,  just,  and 
forcible  as  they  are,  do  not  form  the  whole 
of  the  ease  against  the  Bill.  We  subjoin 
some 

Additional  Reasons, 

(A).  The  Bill  proposes  to  appoint  the 
Lord  Chancellor,  the  Master  of  the  Rolls, 
the  Attorney-general,  the  Solicitor-general, 
the  Lord  Advocate  and  Solicitor-general  for 
Scotland,  the  Attorney-general  and  Soli- 
eltor-geaeral  for  Ireland  for  the  time  being 
respectively,  '^together  with  such  otrkb 

PIESON  OR  PERSONS  AS  MAT  BE  FROM  TIME 

TO  TIME  i^poinied  bp  Her  Mofetty,'*  to  be 
**  Oemmieiionere  for  Pmtenie,*' 

The  duties  of  these  Commissioners  are  to 
be— 1.  To  appoint  an  *'  examiner  or  exa- 
Bsiners,"  ''officers,  clerks,  and  servants," 
to  execute  the  powers  of  the  Aet.  2.  To 
provide  an  "  office."  3.  To  make  rules  for 
the  regulation  of  the  said  office,  and  "  all 
matters  and  things  which  may  appear  to 
tiiem  neoessary  and  expedient  for  the  pnr- 
poses  of  this  Act." 

Now  what  is  there  in  these  duties  which 
Bsakes  the  addition  to  the  eight  law  func- 
tionaries named  of  any  "other  person  or 
persons"  as  Commissioners,  necessary? — 
Wliat  is  there  which  the  Attorney  and  Soli- 
eitor-general  for  the  time  being  cannot  do 
of  themselves,  without  help  from  any  one, 
especially  if  it  be  provided,  as  proposed,  that 
"  all  the  powers  vested  in  the  Commissioners 
OMiy  be  eacsrcited  by  any  three  or  more  of 


them,  the  Lord  Chancellor  or  Master  of  the 
Rolls  being  one  ?  "  We  can  see  no  occasion 
whatever  for  the  appointment  of  any  addi- 
tional Commissioners,  unless,  indeed,  it  be 
such  occasion  as  may  arise  from  the  powers 
given  by  clause  29  to  the  Lord  Chancellor 
and  Master  of  the  Rolls  to  saddle  the  country 
with  a  salary  to  every  such  extra  official 
functionary.  Where  there  is  a  salary  going, 
there  must,  of  course,  be  somebody  to  re- 
ceive it, — services  required  or  to  be  rendered 
being  equally  out  of  the  question. 

We  are  not  sure  that  there  is  any  need 
for  a  Commission  at  all ;  but  as  long  as  it 
is  composed  of  such  officials  only  as  those 
named,  we  shall  apprehend  no  harm  from  it, 
and  shall  therefore  not  oppose  it.  Itei, 
however,  but  one  paid  andnqferjimoue  Cbm- 
mMstofier  be  added,  and  the  ajfair  wiU  be 
made  a  job  of, 

(B.)  The  Bill  proposes  to  perpetuate 
what  is  universally,  allowed  to  be  one  of  the 
worst  features  of  the  existing  system,  the 
granting  of  separate  patents  for  the  three 
principal  divisions  of  the  United  Kingdom 
—England,  Scotland,  and  Ireland.  Why 
should  not  one  patent  for  the  whole  suffice  ? 
One  application,  one  warrant,  one  grant? 
What  sensible  reason  can  be  given  against 
the  consolidation  ?  The  Bill  proposes 
(though,  to  be  sure,  in  rather  an  indireet 
and  obscure  way)  to  do  away  with  the  old 
three  sets  of  teieg ;  but  that  only  makes  the 
keeping  up  of  the  three  sets  of  forms  the 
more  absurd.  As  long  as  there  is  money  to 
be  extracted  from  the  pockets  of  the  liegea 
by  a  multiplicity  of  useless  forms,  that  may 
be  some  reason — though  not  a  very  good 
one — for  keeping  them  up  ;  but  take  away 
the  money  apology,  and  reason  there  is 
none  of  any  kind,  good  or  bad,  left  for  tlid 
abuse. 


The  history  of  this  Bill,  snd  of  the  private 
and  sinister  influences  under  which  it  has 
sprung  so  suddenly  into  existence  and  Go- 
vernment favour,  has  yet  to  be  brought  to 
light.  Lord  Granville,  in  introdocing  the 
Bill  into  the  House  of  Lords,  made  this 
observation : 
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**  Before  oonolvding,  he  miut  be  pemiitted 
to  do  an  act  of  jutice,  by  decltriog  that 
tte  Comniittee  were  much  indebted  to  Mr, 
Thomas  Webster,  a  barrister  in  great  prac- 
tice, wilo  attended  their  meetingt  eonttamtly, 
ami  midtd  tkem  hy  Mis  VMluable  auyget^ 
Hme" — TIam  JUpwt. 

Conevring  with  his  Lordship  in  opinion 
dMt  it  is  bat  right  that  inTentors  know  to 
wkom  they  are  indebted  for  the  manifold 
temff/«  the  Bill  will  confer  upon  them,  if 
passed  into  a  law,  we  beg  to  obeerre  that 
tte  Mr.  Webster  who  was  in  this  oonetant 
attendance  on  the  Lords'  Committee,  and 
sking  them  with  his  ^'valaable  sagges- 
was  himself  the  author  of  sondry 
for  the  amendment  of  the  law  of 
paleats*  which  were  pretty  eztensiyely  cir. 
svlaled  jost  preTions  to  the  meeting  of  Par- 
liament, and  that  in  these  proposals  will  be 
ibvBd  traces  of  some  of  the  worst  proTisions 
of  Lord  GraoTille's  Bill.    For  example — 

Mr.  Webster  adrocated  the  appointment 
of  Commissioners,  after  having,  in  common 
with  aQ  rcfleeting  and  considerate  persons, 
depvscated  anything  of  the  kind. 

Mr.  Webster  proposed  the  system  of  pre- 
liminary examination— «nd  was  (we  belicTe) 
the  first  to  do  so. 

Mr.  Webster  proposed  the  exception  of 
tiie  Colonial  and  Foreign  possessions  of  the 
Crown  from  the  operation  of  patents. 

The  similarity  of  feature  is  remarkable, 
and  strongly  illustrates  theadvaotage  of  being, 
as  the  Scotch  say,  **  at  the  log  of  the  law." 

But  there  is  much  which  yoor  *'  constant " 
ear-wigger  can  do  in  the  wsy  of  omission  as 
of  commission.  We  beg,  therefore,  to  add 
a  conple  of  qaestions,  which  Mr.  Webster 
nay  answer  or  not,  as  he  pleases,  but  which 
will,  at  any  rate»  be  allowed  to  be  of  abund- 
ant significance. 

Jirvf .  Did  Mr.  Webster  suggest  to  Lord 
GraoTllle,  as  he  might  hsTe  done,  that  there 
were  other  barristers  of  as  high  standing 
sad  of  as  extensive  practice  as  himself  in 
patent  cases,  whose  opinions  it  might  be 
worth  haying?— Mr.  Rotch,  for  instance, 
or  Mr.  Hindmarch  ?  What  reasonable  ex- 
can  be  made  for  omitting  both  of  those 
from  the  list  of  witnesses?  And, 


Stetmd.  Did  Mr.  Webster  suggest  to 
Lord  GhauTille,  as  he  ought  to  hare  done, 
that  there  were  practical  men — ^themselves 
inventors  and  patentees  —  such  as  your 
Heatbcotes,  Neilsons,  Hancocks,  Brooke- 
dons— the  evidence  of  any  one  of  whom  as 
to  the  influence  of  the  existing  system  of 
encouraging  inventions  would  have  been 
worth  that  of  all  the  lawyers  in  the  world  ?* 


From  the  «  Caledonian  Mercury,^' 
For  the  last  twelve  months  the  attention 
of  the  public  has  been  anxiously  drawn  to 
the  reform  of  the  patent  laws,  the  subject, 
independent    of  iu    intrinsic    importance, 
having  been  in  a  manner  forced  into  the 
arena  in  the  progress  of  the  Great  Bxhibi- 
tion,  witii  the  anticipated  results  of  which  it 
is  so  intimately  associated.    The  expecta- 
tion was,  that  the  Government  would  intro- 
duce a  measure  of  reform,  and  there  could 
be  no  difficulty  as  to  the  general  scope  of 
that  measure ;  for  there  have  not  been  want- 
ing several  and  well,  digested  schemes,  all 
tending  to  the  same  object  —  the  diminu- 
tion of  the  present  extravagant  costo,  and 
of  the  cumbrous  and  inefllcient  forms  which 
patentees  have  to  encounter  under  the  exist- 
ing law.     Economy—simplicity  of  prelimi- 
nary  procedure  —  an  improved  system  of 
registration— so  that  the  interesU  of  die- 
coverers  or  patentees,  and  those  of  the  pub- 
lic, which  two  interests  ought  not  to  be  at 
variance,  might  be  defined  with  precision, 
and  amply  secured,  were  the  grand  deeide- 
rata.    What,  then,  must  be  the  surprise  of 
the  public  after  all  this  discussion,  to  find 
the  Government  introducing  a  bill  at  the 
fag-end  of  the  session,  which  biU  has  been 
well  designated  *'  a  oaascerpieoe  of  legisla- 
tive  blundering."     Instead  of  seeking  to 
amend  the  Patent  Laws,  the  Government, 
judging  by  the  observations  of  Lord  Gran- 
ville, the  sponsor  of  the  bill,  have  made  the 
discovery  that  the  geaeral  principle  of  the 
Patent  Laws  is  inimical  to  the  interests  of 
society,  and  hence  that  they  ought  to  pave 
the  way  for  the  overthrow  of  the  whole 
patent  system  !    Accordingly,  in  the  present 
bill,  the  improvement  in  the  law  at  home  is 
based  upon  the  annihilation  of  patents  for 
the  Colonies. 

A  greater  and  more  inexpedient,  and,  let  us 
add,  though  in  no  vicious  sense,  more  un- 
principled delusion  never  entered  into  the 
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Blind  of  any  stat«f  man.  We  take  oar  fsat 
from  the  tentimentB  of  Lord  Granyille  iq 
defending  his  measure  before  the  Hovse  of 
Lords,  and  these  we  consider  so  short- 
sighted, pnerile,  and  withal  so  complete  a 
deviation  front  moral  justice,  that  we  do  not 
wonder  at  the  strictures  in  the  Mechanics* 
Magazine,  the  able  article  from  which  we 
subjoin.  His  lordship  plainly  lays  it  down, 
that  it  is  not  at  all  necessary  to  stimulate 
inrentors,  because  he  found  that  scientific 
men  were  in  the  habit  of  making  known 
their  discoveries  with  great  alacrity,  without 
seeking  any  protection  from  patents ;  and  at 
a  meet  corollary  from  this  notable  and  Tery 
novel  idea,  his  lordship  farther  urged,  ''  it 
was  quite  clear  that  the  tendency  of  the 
Patent  Laws  was  to  raise  the  price  of  the 
commodity  during  the  fourteen  years  while 
the  patent  existed/'  Of  course,  the  ten- 
dency is  to  give  the  inventor  a  fair  remu- 
neration for  what  he  has  civen  to  the  pub- 
lic, and  which  but  for  tne  labour  of  his 
brain  the  public  would  have  been  with- 
out. Nothing  more.  Tf  the  discovery  is 
valuable,  abridging  labour,  and  diminishing 
cost,  those  in  the  particular  trade  P^y  that 
tribute,  not  for  the  benefit  of  the  inventori 
though  that  is  an  indirect  effect>  but  for  the 
primary  end  of  enhancing  their  own  profits. 
If,  again,  the  discovery  is  pot  worth  that 
cost,  then  it  remains  dormant,  and  the  pfi- 
tentee  loses  his  pains.  In  fact  the  reasoning 
— the  very  shallow  reasoning  —  of  Lord 
Granville  comes  to  this,  that  the  public  have 
lost  a  great  deal  because  the  works  of  Sir 
Walter  Scott,  Dickens,  and  Macaulay,  can 
only  be  issued  by  the  respective  publishers 
who  have  paid  for  the  privilege,  and  thereby 
remunerated  those  great  luminaries  for  la- 
hours  to  the  fruits  of  which  they  are  as  well 
entitled  as  Mr.  Cubitt  (of  whom  significant 
mention  is  made  in  the  annexed  article)  ia 
for  his  labour  in  raising  any  edifice  of  less 
enduring  materials.  This  principle,  so  con- 
sonant with  every  idea  of  moral  justice,  we 
would  maintain  against  all  the  world.  Lord 
Granville,  anticipating  an  illustration  so 
palpable,  denies  its  analogy ;  but  Chief- 
Justice  Eyre — an  authority  at  least  equal  to 
this  renowned  Whig  Statesman  of  1851| 
whose  fame  has  in  an  unlucky  hour  come  in 
contact  with  the  patent  laws,— lon^  sincei 
and  in  felicitous  and  memorable  language, 
expressly  laid  down  the  identity  of  principle 
between  the  two  descriptions  of  property. 
The  dictum  of  Chief-Justice  Eyre,  which  ia 
sustained  by  the  common  sense  of  mankind^ 
has  not  as  yet  been  shaken  by  that  of  Lord 
Granville. 

We  contend  that  the  present  patent  law, 
defective  as  it  is,  and  easily  capable  of  re- 
medy, haf  Btill  even  almost  in  it#  ro^tenpeM 
conferred  ineitimable  benefits  on  mankind, 


and  which  bnt  for  it  o^igM  bave  sliim)>cred 
ip  the  womb  of  time.  It  supplies  the  great 
stimulus  to  inventive  energy,  the  hope  of 
distinction,  and  also  of  substantial  reward ; 
and  in  this  practically  moving  world,  those 
two  aims  will  be  found  to  move  in  great 
harmony,  and  ought  never  to  be  disunited. 
The  sound  philosophy  and  social  wisdom  are 
to  blend  the  same.  But  Lord  Granville,  on 
this  question  at  least,  appears  to  disregard 
all  these  broad,  liberal,  and  wise  maxims 
which  have  their  source  deep  in  our  moral 
constitution,  and  are  sanctioned  by  the 
highest  code  which  man  ever  received.' 

We  sincerely  trust  that  the  present.mea- 
sure»  resting  altogether  on  a  false  principle, 
will  be  thrown  out ;  but,  at  the  same  time, 
it  is  necessary  that  the  public  opinion,  and 
especially  of  onr  municipal  bodies  and  cham- 
bers of  commerce,  should  be  speedily  con* 
veyed  to  the  Legislature ;  for,  str^ge  to 
say,  the  Government,  as  will  be  seen  from 
the  brief  discussion  in  the  House  of  Com- 
mons on  Friday,  Ilth  inst.,  have  intimated 
their  intention  to  carry  this  bill  dnring  the 
present  session.  The  Ministry  must  be  greatly 
pressed  for  matter  to  fill  up  the  chronicle 
of  their  achievements,  when  they  take  such 
a  crude  measure  under  their  wing.  But  we 
refer  our  readers  to  the  following  article  :— 
(Here  follows  the  article  in  the  Ust  Number 
of  the  Mechanics*  Magazine.) 


■VFBCT  OF  THE  EARTH 's  ROTATION  ON 
PR0JECTILK8. 

It  happens,  generally,  when  two  per- 
sons differ  concerning  the  resalt  of  a 
mathematical  investigation!  that  on^,  at 
least,  of  the  two,  has  mistaken  the  mean- 
ing which  the  otlier  attaches  to  the  ex- 
pressions he  has  used ;  and  it  will  pro- 
oably  be  admitted  that  this  is  the  case 
with  respect  to  the  law  of  the  deviation 
of  military  projectiles,  in  consequence  of 
the  diurnal  rotation  of  the  earth,  which 
is  given  in  a  former  Number  of  the 
Mech,  Mag.  (p,  474,  col.  2.)  It  is  there 
stated  by  our  correspondent,  Mr.  Rey- 
nolds, that  the  deviations  vary  diredfy 
as  the  range  and  inverse^  as  the  tpeed 
of  the  projectile ;  and  we,  in  answering 
(p.  495)  the  question  which  that  gentle- 
roan  had  proposed  (p.  474,  col.  2),  after 
giving  reference  to  a  MSmoire  on  tho 
subject  by  a  most  distinguished  mathe- 
maticiao,  made  a  passing  remark  that 
the  law  was  not  exacttg  that  which  Mr. 
R.  had  stated.  In  that  remark  we  did 
not  mean  to  imply  that  our  correspondent 
was  anaoquainted  with  the  true  law ;  in 
in  lacty  we  oonsidered  that  his  expires* 
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sioo,  without  attention  to  the  mathema- 
tieal  significalion  of  the  terms  used,  may 
have  been  intended  only  aa  a  popular 
approximation  to  the  law,  founded  on 
toe  fact,  which  is  undoubtedly  true,  that 
ao  increase  of  horizontal  range  gives  rise 
to  an  increase  of  deviation,  and  that  an 
increase  of  speed  is  attended  by  a  de- 
crease of  deviation.  Now  the  exact 
formula  for  the  deviation,  including  the 
effects  of  the  air's  resistance,  is 

_2  n  pin,  y 

in  which  a  is  the  initial  velocity  and  &>  is 
the  range  j  the  other  terms  are  constants. 
The  expression  is,  of  course,  transcen- 
dental ;  but,  if  the  exponential  quantity 
be  developed,  the  deviation  might  be 
expressed,  approximately,  by  two  terms, 
one  of  which  depends  on  the  range  sim- 
ply, and  the  other  on  the  square  of  the 
rang€t  while  a  in  the  denominator  shows 
that  the  deviation  is  inversely  propor- 
tional to  the  initial  velocity,  not  the 
mean  velocity  (p.  506,  ante)  of  the  spot 
in  its  trajectory.  The  law  of  the  deflec- 
tion is  therefore  very  different  from  that 
mentioned  above  (p.  474),  and  the  dis- 
crepancy is  a  sufficient  justification  of 
our  remark  that  the  latter  is  not  exact. 


THB    ROTATION    OF   THE   BApiTB- 

Sir, — Allow  me  lo  teuder  my  thanks 
to  your  correapondenty  Mr.  Webster,  for 
the  ingenious  experimeni  he  has  devised, 
for  elucidating  the  pendulum  experi- 
ments. I  think  it  calculated  to  assist 
some  minds  to  comprehend  the  subject, 
in  one  point  of  view,  with  perfect  dear- 
neaa.  I  cannot,  however,  accept  it  at 
present,  as  the  complete  demonstration 
of  the  problem,  which  it  is  claimed  to 
be.  At  the  most^  it  can  only  meet  some 
of  the  difficulties  of  the  sul^'ect.  Assum- 
ing that  the  line  ip  which  the  plane  of 
vibration  cuts  the  table,  coniinue$  pa' 
roM  to  tifelff  without  which  the  experi- 
ment has  no  relevancy,  but  which  re- 
quirei  proof,  the  line  drawn  after  the 
globe  has  been  moved  Id'",  is  no  doubt 
the  correct  position  of  it,  at  the  end  of 
the  first  hour;  bu:  as  the  second  line 
has  now  the  position  the  first  had,  at  the 
eommencement,  and  we  are  directed  to 
move  the  ruler  to  the  first  position,  and 
repeat  the  first  step,  the  tnird  line  will 
not  show  the  ^stance  travelled  from  t[ie 


second,  but  only  the  repetition  of  the  first 
quantity, — that  due  to  the  motion  in  the 
first  hour.  Your  correspondent  evi- 
dently assumes  that  this  is  a  matter  of 
indifference.  If  it  has  attracted  his  at- 
tention at  all,  he  must  consider  each 
succeeding  step  as  of  the  same  magnitude 
as  the  first.  I  submit  that  this  stands  in 
need  of  proof,  and  that  the  experiment 
proposed  is  quite  capable  of  deciding  it, 
and  that  it  would  decide  it  in  the  nega- 
tive. Your  correspondent  says,  "  It  is  not 
necessary,  though  perhaps  more  conve- 
nient to  commence  with  the  plain  of  vibra- 
tion in  a  line  with  the  meridian."  He 
has  accordingly  made  the  experiment,  of 
which  he  has  sent  vou  diagrams,  in  this 
direction,— and  in  this  direction  they  ap- 
pear perfectly  correct.  Now,  I  beg  to  sug- 
gest to  him,  to  try  the  experiment  in  two 
more  ways ;  first,  with  the  plane  of  vi- 
bration east  and  west ;  and  secondly,  in 
a  direction  intermediate  between  the  two. 
If  he  tries  these  at  the  latitude  of  30**, 
and  supplies  you  with  two  corresponding 
diagrams  to  the  one,  at  that  latitude,  in 
his  last  communication,  your  readers 
will  be  able  fully  to  determine  the  con- 
clusions to  be  drawn  from  the  experiment. 
I  should  have  been  ready  to  have  sent 
the  diagrams  myself,  but  think  it  better 
to  obviate  carping,  which  this  subject 
unfortunately  seems  calculated  to  pro- 
voke, that  your  correspondent  should 
complete  the  experiment  himself.  I  trust 
to  his  candour,  at  the  same  time,  to  state 
if  his  own  views  should  have  then  un- 
dergone any  modification. 

B.    ROZZBLL. 

Leicester,  July  15, 1 551. 


LORD  ROSSB'S  SPXCnLUMS  OF  SILVER. 

It  is  well  known  that  in  reflexion  by  silver 
much  lets  light  is  lost  than  by  any  of  the 
other  metals, — bat,  nnfortunately,  this  metal 
is  so  soft,  that  great  difficulties  present  them- 
selves in  giving  it  the  requisite  degree  of 
high  polish.  Lord  Rosse  bad  tried  by  the 
electrotype  process  to  procure  a  surface  with 
a  high  polish  by  depositing  siUer  on  a  sur- 
face of  speculum  metal,  and  treating  it  by 
the  same  process  as  that  used  by  the  distin- 
guished officers  engaged  in  the  Trigonome- 
trical Survey  of  Ireland.  But,  unfortu- 
nately, he  soon  found  that,  use  what  pre- 
cautions he  would,  either  there  took  place 
an  adherence  of  the  deposited  silver  to  the 
surface  on  whiob  it  bad  been  deposited,  or 
the  polish  was  rendered  imperfect  by  the 
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meaoi  resorted  to  to  prevent  this.  He  tried 
copper  similarly,  which  did  not  adhere,  but 
produced  a  high  degree  of  polish, — but  of 
oourse  its  colour  and  other  properties  ren- 
dered it  inadmissible  as  a  reflector.  He 
then  determined  to  endeavour  to  grind  and 
poliah  a  plane  surface  of  silver,  the  softness 
of  tliat  metal  having,  however,  heretofore 
caused  the  attempt  to  fail  in  the  hands  of 
the  most  experienced  who  had  tried  it.  The 
processes  of  grinding  and  polishing  are  essen- 
tially diflerent: — in  grinding,  the  substance, 
whether  emery  or  other  powder,  must  run 
loose  between  the  substance  which  is  used 
to  rub  it  against  the  other  and  that  which  is 
to  be  ground  ;  and  he  soon  found  that  he 
could  not  use  emery  or  any  other  grinding 
powder  for  bringing  a  surface  of  sil? er  to  a 
correct  form, — for,  from  the  softness  of  the 
metal  and  the  unequal  hardness  of  its  parts, 
the  emery  was  found  to  confine  its  action  to 
the  softer  parts,  leaving  the  harder  portions 
In  elevated  ridges  and  prominences,  some- 
thing in  the  way  that  the  iron  handle  of  a 
pnmp  which  has  been  long  and  much  used 
may  be  observed  to  be  worn  away.  Hard 
■teel  he  found  he  could  bring  to  a  vtrj  true 
■nrface,  and  even  impart  to  it  i  high  degree 
of  polish;  but  the  quantity  of  light  it  was 
capable  of  reflecting  was  by  no  means  suffi- 
cient, nor  could  he  succeed  in  imparting  to 
the  surface  of  silver  by  compression  with 
highly-polished  steel  surfaces  the  evenly  and 
Ugh-polished  surface  requisite  for  his  pur- 
pose. At  length,  he  found  that  he  could  by 
the  nse  of  good  German  hones  grind  sur- 
faces of  silver  perfectly  true,  and  he  had  now 
no  donbt  that  he  could  with  safety  recom- 
mend for  that  purpose  as  the  best  material 
the  bine  variety  of  the  German  hone.  The 
next  point  was,  to  polish  the  surface  to  a  true 
optinl  plane  reflecting  surface.  This  was 
by  no  means  so  easy  a  task  as  may  be  sup- 
posed : — for  although  our  eminent  silver- 
smiths do  produce  surfaces  of  silver  of  an 
eitremely  brilliant  polish,  as  in  the  magni- 
ficent plateaux  and  other  articles  which  they 
torn  out,  yet  if  any  one  will  take  the  trou- 
ble to  examine  these  surfaces,  they  will  be 
found  to  be  so  irregular,  though  highly 
polished,  as  to  be  entirely  unfit  for  produc- 
ing correct  imsges  by  reflection.  And  it  is  a 
singular  fact,  that  although  in  the  first  part 
of  the  process  of  polishing  chamois  leather 
of  the  finest  kind  was  used  to  rub  the  rouge 
on  the  silver  surface,  yet  the  finer  finishing 
polish  had  always  to  be  communicated  by 
the  human  hind.  Nor  would  the  hand  of 
every  individual  answer  ;-^he  manufacturer 
had  to  aelect  those  with  the  very  softest  and 
finest  grain, — nor  would  the  hand  of  per- 
haps one  in  every  twenty  of  the  persons 
employed  answer  for  thus  giving  the  final 


finish.  But  it  was  obvions  that  the  irre- 
gular action  of  the  human  hand  would  by- 
no  means  answer  the  end  he  had  in  view. 
Suffice  it  to  say,  that  at  length,  after  many 
fruitless  trials,  be  had  succeeded  in  produc- 
ing a  polishing  surface  which  seemed  folly 
to  answer  the  purpose  by  exposing  spirits  of 
turpentine  to  the  continued  action  of  air, 
or  by  dissolving  a  proper  quantity  of  resin 
in  the  spirits  of  turpentine,  and  by  means  of 
this  varnish  applying  the  rouge  to  the  same 
description  of  polishing  substance  which  he 
used  in  polishing  the  speculum  metal,  and 
which  he  had  heretofore  so  frequently  de- 
scribed. By  the  use  of  this  polishing  sub- 
stance he  had  produced  a  plane  surface  of 
silver,  which,  as  far  as  the  photometric 
means  he  had  within  his  reach  would  enable 
him  to  measure  the  light  before  and  after 
reflexion,  did  not  lose  in  that  action  seven 
parts  out  of  the  hundred,  and  which,  tested 
in  the  msnner  which  he  usually  adopted, 
defined  admirably. 

The  AsTRONOMKR  Royal  bogged  to  know 
how  Lord  Rosse  secured  the  plane  form  of 
the  surface  in  grinding  and  polishing  ?->-The 
£a.kl  of  Rosas  repli^  that,  as  to  the  mode 
of  grinding,  it  was  that  commonly  adopted 
for  producing  aeonrately  flat  aurfaoes.  But 
the  mode  in  which  he  tested  it  was  peculiar. 
It  waa  this : — A  watch*dial  was  placed  before 
a  good  telescope,  and  as  soon  as  the  eye- 
piece was  accurately  adjusted  to  the  position 
of  most  distinct  vision,  the  plane  mirror  was 
placed  in  front  of  it  at  an  angle  of  45%  and 
the  watch-dial  was  moved  round  by  a  simple 
contrivance  to  such  a  position  aa  that  Its 
image  should  very  nearly  occupy  the  place 
it  had  been  just  removed  from.  If  now  the 
adjustment  of  the  telescope  for  distinct 
vision  remained  nncbanged,  the  proper  form 
had  been  attsined  :  but,  if  by  drawing  ont 
the  eye-piece  more  distinct  vision  was  ob- 
tained, it  was  concluded  it  had  received  a 
convex  form,-*if  on  pushing  it  farther  in  it 
ga? e  the  image  more  distinct,  then  it  was 
concluded  the  mirror  had  received  a  concave 
form. — Prof.  Chsvalibr  wished  to  know 
whether  Lord  Rosse  intended  to  form  the 
great  speculum  similarly  of  silver.— The 
Earl  of  Rossi  replied  that  he  had  at  pre- 
sent no  expectation  of  doing  so.  That  it 
was  a  very  different  matter  to  grind  and 
polish  a  speeulum  of  a  few  sqnsie  inches 
surface — which  could  be  done  by  a  small 
machine  worked  by  hand,  and  from  which 
to  the  eye- piece  the  light  had  to  tratel  bat 
about  3  feet — to  execuUog  the  same  opera- 
tions over  the  surface  of  a  speculum  6  feet 
in  diameter,  and  from  which  the  light  after 
reflexion  had  to  travel  a  distance  of  53  feet. 
For  Newton,  with  his  usual  sagacity,  had 
long  since  shown  thst  any  error  in  the  form 
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of  the  object  ipeeolnm  of  a  reflector  was  a 
much  more  aerioiu  iojnry  to  the  perform- 
ance of  the  xnatrument  than  an  equal  error 
wonld  be  in  the  plane  ipeculnm, — and  that 
for  the  identical  reason  he  had  just  pointed 
oBt. — AikeiuBum  Report  of  ike  Ipswich  Pro- 
tHdmg9  f^ihe  BriiUh  AstoeUUion. 


mWTOK'S  LAW  OV  THE  RS8I8TANCB  TO 
TBJI  BfOnOK  OV  BODIBSTHBOUOH  VLUID8.* 

Sir,— Altkoogh  I  never  could  perceiTe 
(he  "  iaeomparable"  Talne  of  Mr.  Frost'a 
"•tnne/'  I  do  think  that  he  does  not  de- 
•orre  all  tbe  scolding  of  '*  J.  B.  6."  in  your 
Nnmber  for  26th  April  last.  He  it  there 
tafcea  to  task  severely  for  saying  that  Sir 
laaac  Newton  and  himself  agree  in  an  opi- 
nion that,  to  produce  double  speed,  double 
power  only  is  required,  and  that  he  has 
proved  thia  by  an  experiment  wbieh  he 
rsiates.  1  beg  to  add  my  name  as  that  of  a 
Immble,  but  earnest  convert  to  the  same 
opinion,  and  ahould  be  glad  to  see  this  most 
important  qneation  submitted  to  the  test  of 
intelligent  experiment  and  dispassionate  rea- 
aooing.  Permit  me,  therefore,  to  lay  before 
yo«r  readers  my  view  of  the  matter,  and  in 
as  simple  and  mntcdmical  a  way  as  I  can. 

In  Na  1429,  '*A.  B.  C."  asks  for  an 
ezplanation  of  the  dictum  of  scientific  men, 
that  the  velocity  of  a  vessel's  motion  is  in 
proportion  to  the  cube  root  of  the  propel- 
ling power,  while  the  resistance  is  in  pro- 
portion to  the  square  of  the  speed ;  or,  as  I 
understand  him,  he  wanta  to  linow  how  it 
can  be  timt,  if  when  a  vessel  is  at  a  speed 
of  five  nules  per  hour,  it  is  made  to  increase 
its  velocity  to  ten  miles  per  hour,  the  resist- 
anee  is  quadrupled,  and  yet  the  power  re- 
quared  to  overcome  that  resistance  is  eight 
times  that  at  first  used?  Totbis  "  J.B.6.," 
snd  also  «*  8.  6.  S.,"  replied  in  No.  1432, 
endeavonriag  to  maintain  the  said  dictum, 
but  by  means  of  arguments  which  are  to  me 
by  no  means  satislkctory.  "  J.  B.  6."  ad- 
duces the  experiment  of  a  boat,  drawn  by  a 
cord  having  a  weight  attached  to  it,  and 


*  After  the  frequent  demonttrations  of  this  law 
mlMk  hav0  been  given  in  our  P*aes,  it  will  not  be 
•Ql^oeed  that  thit  paper  Is  pubtitbed  from  any 
idea  that  further  proof^is  required.  We  insert  it 
^tmplf  as  a  elever  exercise  on  the  subject  by  one  of 
a  eless  worthy  of  all  respect,  and  happily  becoming 
erenr  day  more  and  more  numerous— the  class  of 
self-tmproveTS  and  independent  thinkers, — ^persons 
who,  with  every  Inelinatlon  to  put  faith  in  the  laws 
whieh  sdeoee  has  developed  for  the  guidance  and 
direction  (rfpiactiee,  are  nevertheless  eager  to  work 
out  for  themselves  the  suiBdent  reasons  on  which 
they  are  fonnded.~Eo.  M.  M. 


passed  over  a  pulley ;  he  says  that /our  iimu 
the  weight  will  be  required  to  produce  double 
speed ;  while  Mr.  Frost,  in  trying  the  same 
very  simple  experiment,  found  that  double 
the  weight  produced  double  the  speed.     I 
believe  Mr.  Frost  to  be  correct  in  his  report; 
for  though  I  have  not  tried  this  identical 
experiment,  from  want  of  opportunity  to  do 
so,  I  have  made  some  rather  similar  ones, 
and  with  coinciding  results.     It  is  to  be 
obserred,  too,  that  Mr.  Frost  has  aotuaUy 
performed  the  experiment  **  often,"  while 
"  J,  B.  G."  appears  to  rest  on  hypothesis ; 
how  far  that  is  worthy  of  being  opposed  to 
facts  may  be  perhaps  illustrate  by  a  state- 
ment made  in  a  highly  commended  work  on 
the  steam  engine,  which  was  lately  pub- 
lished,— to  the  effect  that  the  atmospheric 
resistance  to  the  advance  of  a  train  increases 
BO  greatly  with  a  doubling  of  the  speed,  that 
to  overcome  it  an  engine  is  required  that  is 
capable  of  exerting  eight  times  the  power, 
"  so  far  as  regards  the  atmospheric  resist- 
ance," *'  which  constitutes  the  greateat  im- 
pediment to  motion  at  high  speeds ;"  while 
Mr.  Gooch's  carefully-made  dynsmometer 
experiments  had  already  ahown  that   the 
power  exerted  by  the  engine  at  double  speed 
was  not  far  from  *<  double."     Let  '<J.B. 
G."  actually  try  the  experiment,  and  he  will 
see  at  once  whether  his  foundation  is  sound 
or  not ;  and  so  will  the  opposite  party.    In 
both  hia  letters  "J.  B.  G."  arguea  upon  the 
point  of  double  or  quadruple,  as  the  case 
may  be,  the  weight  descending  twice  as  fast 
when  the  speed  is  doubled,  and  evidently 
considers  the  pith  of  the  matter  to  lie  in 
that.    I  entertain  a  different  opinion  ;  and 
will  endeavour  to  prove  it  by  means  of  an 
illustration  which  is,  I  think,  the  best  that  we 
can  adopt  in  treating  of  this  subject.    Ima- 
gine that  the  boat,  in  his  letter  in  No.  1432, 
is  drawn  forward  by  a  cord  attached  to  a 
piston  rod,  working  in  a  cylinder  fixed  at 
the  lookhead  of  a  canal,  and  that  it  has  been 
caused  to  move  the  distance  (say  40  feet)  of 
the  length  of  the  cylinder  in  four  minutes, 
by  a  charge  of  20  lbs.  steam.    Let  a  charge 
of  40  lbs.  be  in  the  next  experiment  used, 
and  if  it  causes  the  boat  to  travel  the  same 
distance  in  two  minutes,  will  it  not  follow 
that  twice  the  quantity  of  power  has  caused 
it  to  travel  the  same  distance  twice  as  fast  ? 
*'  J.  B.  G."  appears  to  me  to  mistake  an 
effect  for  a  cause,  when  he  supposes  that  the 
speed  with  which  the  weight  falls  is  a  reason 
or  cause  for  the  more  rapid  motion  of  the 
boat ;  and  the  last  lines  of  his  first  letter 
imply,  that  be  thinks  that  eight  times  the 
power  is  exerted  in  moving  the  boat  iko 
tame  disianee  at  twice  the  speed,  which  is 
in  opposition  to  "  S.  G.  8. ;"  both  can't  be 
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right,  though  it  ii  possible  both  maj  be 
wrong. 

If  we  admit,  for  the  moment,  that  fonr 
times  the  pressnre  would  be  required  to 
cause  the  boat  to  mo^e  twice  as  fait,  what 
would  follow  then  ? — Not  that  the  speed  at 
which  the  piston  travelled  was  any  measure 
of  either  the  power  or  the  resistance.  The 
speed  of  its  travel  is,  I  conceive,  a  measure 
of  the  speed  with  which  the  power  overcomes 
the  resistance, — but  not  of  the  quantities  [of 
either :  I  think  that  its  speed  is  an  incident 
(Uke  the  fall  of  the  weight)  dependlhg  upon 
how  effectively  the  power  acts  upon  the 
resistance,  and  not  in  any  way  causing  that 
action  to  be  slow  or  fast,  little  or  great — ^in 
short,  to  be  an  occurrence  taking  place  a//cr 
tiie  action  of  the  weight  upon  the  resistance : 
and  if  it  is  so,  it  cannot  be  a  cause  operating 
in  that  action  ;  whereas,  in  both  his  letters, 
"J.  B.  G/'  builds  upon  its  being  a  cause, 
I.  e,t  part  of  the  reason  why  the  boat's  speed 
is  increased. 

I  think  that  much  of  the  confusion  which 
I  believe  exists  concerning  this  question, 
arises  from  the  persons  treating  of  it  allow- 
ing the  point  of  the  amount  of  power  which 
is  at  any  one  moment  being  exerted  to  be 
confused  with  the  amount  of  power  which  is 
expended  per  hour.  If  the  piston  before 
instanced  travelled  twice  as  fast,  at  twice  the 
pressure,  four  times  the  quantity  of  steam 
would  be  consumed  per  hour ;  but  it  would 
not  follow  from  that  that  it  was  overcoming 
four  times  the  resistance,  as  is  explained  by 
'*  S.  G.  S."  It  would  be  overcoming  twice 
the  resistance,  twice  as  fast ;  but  the  power 
being  exerted  at  any  one  moment  would  not 
be  quadruple,  although  the  power  exerted 
per  hour  was ;  yet  *'  J.  B.  6."  would  tell 
us  that  the  power  was  to  be  reckoned  by 
multiplying  the  pressure  by  the  velocity, 
though  how  the  velocity  of  the  motion  could 
Increase  or  diminish  the  power,  I  cannot 
conceive :  that  it  would  increase  the  amount 
expended  per  hour,  I  can  see ;  but  he  ap- 
pears to  have  confused  the  two  things,  and 
to  have  supposed  (in  his  second  letter)  that 
Mr.  Frost  was  exerting  quadruple  power 
when  twice  the  weight  **  descended  twice  as 
fast."  Suppose  it  had  been  a  piston  instead, 
would  the  power  have  been  quadrupled  by 
its  descending  twice  as  fast  as  thrice  the 
pressure  ?  I^ecidedly  the  quantity  expended 
per  hour  would,  but  not  the  power  being 
exerted  upon  the  boat  at  any  one  instant. 
And  what  we  want  to  know  is,  if  double 
pressure  on  the  piston,  or  double  weight, 
will  produce  double  speed  of  the  boat,  can 
the  resistance  of  the  boat  be  four  times  what 
it  was  at  single  speed  ?  "  J.  B.  G/s"  prin- 
oiple  would  make  out  that  the  piston  was 


exerting  a  power  four  times  as  great  by  6b\j 
donbli^  the  pressure;  for  he  says  *'thie 
power"  is  the  weight  (here  represented  by 
the  pressure)   multiplied  by  the  velocity. 
Now  the  pressure  being  double,  and  the 
velocity  being  double,  we  have,  according  to 
him,  used  quadruple  the  po#er;  but  it  would 
be  easily  seen  that  only  twice  as  much  steam, 
and  therefore  only  twice  the  power,  have 
been  used  in  each  movement  of  the  length 
of  the  cylinder:  therefore,  has  nbt  ''J.  B. 
G.,*'  in  trying  to  calculate  what  the  power 
was,  multiplied  it  by  something  (the  velocity) 
by  which  it  ddght  not  to  hk  mtlTtlplied  ?  unless 
your  object  was  to  see  how  much  st^m  yon 
used  per  hour,  not  to  find  whtft  power  you 
were  exerthig  $  fdr  that  you  knew  already 
when  you  knew  the  pressure.    The  power 
and  the  resistance  must,  I  imagine,  from  the 
law  of  action  and  reaction,  always  be  just 
equal ;  and  yet  <<  J.  B.  G."  tells  hs  that  the 
weight  represents  the  resistance,  while  he 
says  the  weight,  multiplied  by  the  velocity, 
is  the  power.    It  appears  to  me  to  be  clear 
that,  directly  the  power  was  greater  than 
the  resistance,  an  increase  of  speed  would 
result  sufficient  to  raise  the  resistanee  to  an 
equality  with  the  power.    And  is  therfc  not 
a  contradiction  of  this  great  principle  of 
mechanics   contained  in  th^  statement  iii 
"  J.  B.  G/s"  first   letter,  and  apparently 
accepted  by  the  other  writers  (except  Mr. 
Frost),  that  the  velocity  is  as  the  cuoe  root 
df  the  power  while  the  resistance  is  only  in 
the  square  of  the  velocity  ?  Or  as  I  under- 
stand it,  and  as  the  paragi-aph  beginning 
with   "whereas,"  in   **J.  B.  G.V»   first 
letter  lays  it  dowil,  that  to  produce  double 
speed,  eight   tioies   the    power    must  be 
exerted,  while  the  resi^tahce  is  only  foilr 
times  as  great.    1  caafiot  imagine  how  the 
power  required  can  ever  he  greater  dr  less 
than  the  resistance ;  if  the  resistance  being 
one  is  increased  to  four,  and  a  power  en 
eight  is  applied,  what  becomfes  of  the  second 
half  of  the  power  ?  it  must  have  something 
to  act  against ;  yfet   "  J.  B.  G."  evidently 
does  not  reckon  on  any  increase  of  speed  ; 
and  if  he  did,   how  could  his  argument 
stand?      Neither  is    be   speaking    of  the 
quantity  of  power  expended  per  hour,  but 
of  that  employed   in  traversing  a  certain 
space  at  a  certain  speed..     In  opening  the 
question,  "J.  B.  G."  makes  an  assertion 
which  is  frequently  made,  but  which  is,  I 
think,  utterly  incorrect ;  he  says,  "if  we 
double  the  speed,  double  the  quantit)"  of 
water  is  displaced  at  double  the  velocity." 
He  is  here  speaking  of  the  resistance,  and 
argues  from  the  position  which  has  been  just 
laid  down,  that  **  thus  w^  see  the  rissistance 
is  as  the  squares  of  the  velocity."  But  to  this 
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I  npljy  that  I  cooceiTe  that  at  double  the 
Mpttd,  a  Tcaiel  ii  not  diiplacing  double  the 
qjvantttj  of  water  (aotaallyy  rather  less),  but 
ia  simplj  dupUciog  at  any  moment  the 
lame  quantity,  twice  aa  faat.     *'  J.  B.  6." 
aeema  to  me  to  have  here  confuted  the 
quantity  diapUoed  per  unit  of  time;  with 
tike  amount  of  the  realatanoe  which  there 
actually  ia  at  any  one  time.  "  S.  G.  S.''  haa 
well  explained  how  the  power  may  be  giFcn 
out  twice  aa  fast  without  the  resistance  being 
incrcaaedy  by  ioatanctDg  a  horse  towing  on 
a  eanal     If  it  follows  from  **  J.  B.  G.'a" 
assumed  positicn,  that  the  resistance  is  as 
the  squares  of  the  Telocity,  it  ^ill,  if  his 
aaaumption  ia  correct,  fbllow  that  the  re- 
siatanoe  ia  not  as  the  square  of  the  Telocity. 
The  dootrine  of  "J.  B.  G.,*'  that  in  the 
example  which  he  giTes  the  power  is  eight 
times  aa  great  for  the  salne  space  traversed 
at  double  speed,  is  contradicted  by  "  S.  G. 
S.;"  who  says,  that  it  is  only  four  times 
for  "  equal  diatancea  passed  over."  Such  a 
•contradiction  in  the  pages  of  an  established 
Magazine  must  tend  to  confuse  the  student. 
I  haTe  tried  in  Tain  to  rfecbnclle  the  state- 
menta  of  these  gentlemen,  and  haTe  long 
thought  differently  to  them.   If  **  J  B.  G." 
ia  right,  sixteen  times  the  power,  or  fuel, 
muat  be  eipeoded  per  hour  when  double 
apeed  was  used ;  and  eTen  if  **  S.  G.  S."  is 
right,  it  would  follow,  that  if  a  steamer 
used  a  ton  of  coal  per  hour,  when  going 
two  miles  per  hour,  she  would  use  eight 
tooa   per   hour    at  four  miles    per  hour, 
and  sixty-four  tons  per  hour  at  eight  miles. 
Now,  ia  this  really  the  case  ?    Yet  I  can- 
not   see    how    *' S.    G.    S.**    can    escape 
from  this    conclusion.      If  in  any  calcu- 
lation  on  this   subject,   we  substitute  the 
piston  and  cylinders   for  the   string  and 
weight,  I  apprehend  we  shall  not  thereby 
Introduce  any  element  of  error  into  it,  and 
by  reckoning  the  quantity  ot  steam   con- 
sumed per  mile  shall  be  able  to  see  exactly 
how  much  power  per  mile  is  exerted ;  and 
by  calculating  the  number  of  strokes  per 
hour,  also  obtain  a  knowledge  of  the  power 
consumed   per   hour,   without    mixing  up 
things,  which  (in  my  opinion)  are  not  natu- 
rally connected ;  and  I  also  think  we  shall 
see  from   experiments  so  made,   that   the 
Telocity  of  the  weight  or  piston  is  really  no 
cause  at  all  in  the  case,  but  simply  an  effect 
which  will  always  be  fouod  to  depend  upon 
the  proportion  of  the  power  to  the  resist- 


>« 


J.  B.  G/'  says,  that  before  Mr.  Frost 
writes  of  this  uictum  as  au  *'  enormous 
error/'  he  ought  to  study  the  elements  of 
mechanics;  I  baTe  done  so,  and  beg  to  sub- 
join, the  following  extract  from  a  work  on  the 


**  Elements  of  Mechanica"  which  waa  pub- 
liahed  some  years  ago,  and  had  an  extensiTO 
sale: 

"  A  vessel,  if  it  moTCs  twice  as  fast 
of  course  displaces  twice  as  many  parti- 
dea  in  the  same  time,  and  requires  to  be 
moTcd  by  twice  the  force  on  that  account ; 
but  it  alao  displaces  eyery  particle  with  a 
double  Telocity,  and  requires  another  doub- 
ling of  the  power  on  this  account.  The 
power  thus  twice  doubled  becomes  a  power 
of  four." 

This  clearly  states,  that  /or  the  same  time, 
at  double  Telocity,  only  four  times  the  power 
\i  expended. 

If  the  rule  as  laid  down  by  "  J.  B.  G." 
i^ere  cdircct,  it  would  operate  backwards  as 
well  as  forwards  ;  and  if  a  vessel  usually 
travelled  at  eight  miles  an  hour,  only  an 
eighth  (or  sixteenth)  Of  the  fuel  would  be 
required  to  propel  it  four  miles  an  hour, 
and  only  a  64th  at  a  speed  of  two  miles 
an  hour, — aUd  it  would  be  indeed  the 
cheapest  plan  to  carry  goods  that  went  by 
steamers  slowly. 

If  I  do  not  much  mistake,  I  have  shown 
a  flat  contradiction  between  th^  doc- 
trinea  of  "J.  B:  G."  and  "  S.  G;  S.»" 
although  I  imagine  they  think  they  agree  ; 
but  if  I  am  in  the  wrong  respecting  this  in- 
teresting point  in  mechanical  science,  I  hope 
some  more  competent  person  than  myself 
will  clearly  set  me  right. 

I  am,  Sir,  yours  truly. 

An  Earnest  Inquibbr. 

May,  1851. 


■PBCIFICA.T10NS  OF  KNOLX&H  PAtENTB  BN- 
ROLLBD  DURING  THB  WEEK  ENDING 
JULY  13,  1851. 

JoBN  Harcourt  Brown,  of  Fir  Cot- 
tage, t^utney,  Gent.  For  certain  improve- 
ments in  the  manufacture  of  wafers.  Patent 
dated  January  7,  1851. 

Mr.  Brown'a  improved  wafers  are  com- 
posed of  Tery  thin  sheets  of  metal  or  metal- 
lic alloys  of  any  description,  and  either 
plain  or  ornamented  by  gilding,  Tarnishing, 
or  lackering,  coated  with  an  adhesiTC  com- 
pound. The  compound  which  the  patentee 
employa,  consists  of  six  teen  parts  strong  glue, 
four  parts  clean  gum  arabic,  five  parts  treacle 
or  other  saccharine  substance,  three  parts 
spirits  of  wine,  one  part  camphor,  one  part 
virgin  wax,  and  twelve  parts  distilled  water. 
These  ingredients  are  heated  in  a  closed 
vessel  by  meana  of  a  sand  bath,  and  main- 
tained for  about  eight  hours  at  a  tempera- 
ture of  210°  Fahr.  ;  then  filtered  and  diluted 
to  fluidity  with  waier  (in  which  alum  has 
been  disiol?ed,  in  the  proportion  of  one  part 
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to  ertrj  fifteen  parts  water),  being  kept 
dnring  the  time,  jatt  below  tbe  boiling  point. 
The  sheets  of  metal  to  be  coated  are  passed 
between  a  pair  of  metal  rollers,  one  having 
a  plain  polished,  and  the  other  a  slightly- 
roughened  surface,  and  after  the  composi- 
tion has  been  applied  to  the  roughened  side 
of  the  sheets,  and  allowed  to  dry,  they  are 
cot  or  punched  into  wafers  of  any  form  or 
pattern. 

r.— I.  The  composition  for  render- 


ing metals  or  metallic  alloys  adhesiTe  for 
the  purpose  of  securing  letters  and  euTe- 
lopes,  whereby  they  are  rendered  imperrious 
to  damp  and  unaffected  by  wet,  which  is  not 
the  case  with  sealing-wax,  wdfers,  and  ad- 
hesive compounds  at  present  in  use. 

2.  Tbe  employment  of  madiioery  for 
roughing  the  surface  of  the  sheets  of  metal 
and  any  other  compound,  in  addition  to  that 
above  described,  for  rendering  them  adhe- 
sive. 
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John  Hick,  of  Bo)toa>le-Moore,  Lancuter,  eo- 
giDoer,  for  certain  improvemenU  In  iteam  boOen 
or  generators.    Jnly  17;  six  months. 

wflliam  Diokinson,  of  Blackburn,  Lancaster, 
machine-maker,  and  Robert  Willan,  of  the  same 
place,  mechanic,  for  certain  improvements  in  ma- 
chinery or  apparatus  for  manuflMturlng  textile 
fabrics.    July  17;  six  months. 

Thomas  Wilks  Lord,  of  Leeds,  York,  flax  and  ' 
to  if  machine  maker,  and  Oeorge  Wilson,  director 
^  the  flax-woiks  of  John  Fergus,  Esq.,  M.P.,  of 
Prenlaws,  Fife,  North  Britain,  for  a  machine  to 
open  and  clean  tow,  and  tow  waste  ftom  flax  and 
hemp  and  oUier  similar  fibrous  substances,  and  an 
improved  mode  of  piecing  straps  and  belts  for 
driving  machinery,  and  a  machine  for  eflbcting  the 
same.  (Acommnnication.)  July  17;  six  months. 


John  M'Nab,  of  Mldtownfleld,  Renfrew,  North 
Britain,  for  certain  improvements  in  stretching 
and  drying  textile  fabrira  or  materials,  and  in  the 
machinery  or  apparatus  employed  therein.  July 
17;  six  months. 

Arthur  Albright,  of  Birmingham,  manuftcturing 
chemist,  for  improvements  in  the  manufacture  of 
phosphorus,  and  in  the  apparatus  to  be  used  there- 
in. (Being  a  communication.)  July  17;  six 
months. 

Thomas  Sanders  Bale,  of  Cauldon-place,  Staflbrd, 
china  manufscturer,  for  certain  improvements  In 
the  method  of  treating,  ornamenting,  and  preserv- 
ing buildings  and  edifices,  which  said  improve- 
ments are  also  applicable  to  other  similar  purposes. 
July  17;  six  months. 


tlou. 
July  10 
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2883  W.  Pearson  Ifaryport  Cooking    apparatus    or    ca- 
boose. 

2884  J.  Walker City-road Double-acting  screw  press. 

2885  P.  Nicholas  Thann,  France Machine  for   engraving   rol- 
lers. 

15  2886     J.  Hall  and  Son  Lombard-street »  Safety  stopper  and  xnaasni* 

for  powder  canisters  and 
flasks. 

16  2887      A.  Saxon  Middleton,  Lancaster Throstle  bobbin    [246  provi- 
sional.] 

2888  E.  Leach  and  Sons Rochdale Adjustable  traverse  slot. 

2889  W.  Mabon Manchester Double    angle   iron  for  the 

cup  and  dip  of  gas  -  hold- 
ers. 

2890  J.  Strutt Belper,  Derbyshire A  cheese-turning  machine. 
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■KICBBOK's  REOIPBOOATINO  TLUID  MITER.* 

Thb  prineipal  object  of  this  meter  is  that  of  measuring  the  quantity  of  water 
which  passes  through  pipes  during  definite  periods.  The  accuracy  of  the  instru- 
ment having  been  well  established  by  actual  trial,  the  directors  of  the  celebrated 
Croton  Aqueduct,  New  'S'ork,  have  recently  adopted  it  for  measuring  the  quantity 
of  water  consume^  by  the  prAcipal  manufacturing  establishments,  the  intention 
being  to  apply  tbu  meter  wherever  the  Croton  water  is  consumed,  with  a  view  of 
changing  the -present  n^qd^  of  levying  water-rate,  a3  well  as  preventing  the  existing 
extraordinary  waste  of  water.  By  reference  to  the  engravings  (in  vertical  section 
and  top  view),  it  will  be  seen  that  this  meter  works  in  the  medium  to  be  measured. 
Numerous  prifctical  difficulties  are  avoided  by  this  expedient ;  such  as  tight  joints, 
lubrication,  strain  on  the  working  parts  and  packiqgs,  &c.  The  adoqeasurement  is 
effected  by  two  double-acting  plungers,  connected  to  cranks  placed  at  right  angles. 
The  most  important  feature  of  the  movement  consists  in  checking  the  motion  of  the 
plungers  before  the  cranks  reach  full  up-and- down  stroke,  which  is  effecte4  by  stops 
operating  directly  on  the  plunders. 

The  oval  slots  in  the  ptston-rods,  as  will  be  seen  by  the  engravings,  are  piade  so 
much  wider  than  the  diameter  of  the  crank- pins,  that  these  latter  may  move  through 
an  arc  of  20  degrees  whilst  the  pistons  remain  stationary.  The  advantage  of  re- 
versing the  position  of  the  slide  valves,  whilst  the  pistons  remain  stationary,  will  be 
readily  perceived  by  anyone  practically  acquainted  with  the  action  of  hydraulic 
engines,  ^he  advantage  of  forking  the  pistons  between  definite  stops  ip  self-evi- 
dent, the  wear  of  crank-pins,  journals,  &c.,  having  no  effect  whatever  on  the  accu* 
racy  of  adi^casurement.  It  is  particularly  worthy  of  remark,  that  since  tbe  meter 
works  witHin  toe  medium  to  )>e  measurea — its  operation  being  at  the  same  time 
simply  thai  of  ^  scapement — an  equilibrium  of  pressure  (or  nearly  so)  is  established, 
which  preyci]jts  all  injurious  friction  and  wear  of  the  moving  parts.  The  simplicity 
and  strengi)i  of  tbe  entire  mechanism  will  be  best  seen  by  inspecting  the  instru- 
ment exhibited.  Three  different  sizes  of  n^^ters  are  now  being  inade  for  the  Croton 
Works;  viz  ,  S,  9,  and  21-tpch  plnngerSi  the  quantity  measured  Ibeing  respectively 
one- fifteenth,  ope- third,  and  4  Cubic  feet  for  each  ^vixt^  of  tlie  crank — stroke  about 
one-fourth  ot  the  diameter  of  j^nger.  The  speed  being  about  twelve  turns  per 
minute,  each  meter  measures  on  the  following  qualities ;  viz.,  the  5-inch,  1,200; 
the  9-inch,  6,000 ;  and  the  21-inclj.'  2p,000  cubic  feet  in  twenty-four  hours.  An 
ordinary  register  is  applied  to  tl^^sQ  R^^tf^)  locked  up  and  set  once  a  year,  indicat- 
ii^g  at  ail  times  the  quantity  of  water  passed  through.  It  may  be  asserted  tfiat  ho 
previous  mode  of  measuring  fluids  in  large  quantltiea  can  compare  in  accuracy  to 
this  meter.  The  waste  ai^qinacci^racy  attendmg  the  employn^ent  of  the  gallon  mea-^ 
sure  is  manifest ;  mf^ft^pring  by  such  means  is  b^t  ^  W^fl^  approximation,  when 
compared  to  the  process  here  described,  of  determining  the  quantities  by  the  spaces 
occupied  by  plungers  o^  definite  size  working  betWQcu  Oef(nite  stops  ;  insuring,  as  i^ 
ooet,  almost  absolute  precision. 
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Observers  c^q  hardly  fail  to  have  no- 
ticed the  mischievous  consequences  that 
attend  the  leaving  children  of  the  indus- 
trious classes  to  themselves  during  the 
intervals  between  school-hours.  It  was 
a  perception  of  such  evils  that  led,  in 
^0.  1431,  of  the  Mech.  Mag.,  to  the 
suggestion  of  providing  in  industrial 
schools  for  the  continuance  of  pupils  in 
tjjiem  during  the  whole  of  the  time  their 


parents  migl^f  \^  e^mployed  in  tl^ir  re- 
spective callings.  Fmrther  investigation 
has  but  strengthened  th^  convictlo^  tha^ 
such  a  measure  would  at  once  g^atly 
contribute  to  thp  comfort  and  cG|nyeni- 
ence  of  the  parent,  and  to  the  present 
well-being  and  permanent  morfl^ty  o^ 
the  child.  But  it  must  be  understood 
that  continuance  of  a  child  at  the  school 
during  the  whole  day  should  nqt  be  im- 


*  Ad  English  patent  for  this  invention  has  been  taken  out  in  the  name  of  Mr.  E4ward  Dunn,  on  behalf 
of  Captain  Ericsson,  bat  it  has  not  been  yet  specified.  A  model  of  the  appacatui  ift  to  Mf  sedn  bx  the  Ame- 
xicsan  quitrter  o(  the  Great  Exhibition. 
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perative ;  on  the  contrary,  it  should  be 
kft  entirely  to  the  option  of  the  parent. 
On  examination  into  the  actual  state 
of  things,  it  would  be  found  that  fathers 
of  &QiiUe8  of  the  industrial  classes  are, 
with  the  exception  of  mealtimes,  absent 
from  home  during  the  whole  day,  and 
the  mother  also,  if  employed  elsewhere 
in  induitrial  occupations  —  upholstery, 
the  laundry,  charing.  The  child  has  in 
such  eases  literally  no  home  wherein  to 
learn  his  lessons,  (o  enjoy  relaxation,  or 
to  be  nsefuUy  employed  during  six  of 
the  twelve  hours  of  the  day;  his  sole 
resource  is  consequently  the  street ;  as- 
iociatioD  there  with  children  of  all  de- 
scriptions— ^some  good,  more  bad,  leads 
but  too  frequently  to  evil  courses.  To 
take  the  more  favourable  view — that  the 
mother  is  at  home,  keeps  her  child  within, 
and  encourages  him  to  learn  his  lessons, 
still  he  has  rarely  opportunity  to  do  so ; 
some  infant's  wailings  disturb  him — 
some  young  child  entices  him  to  plav ; 
many  other  distractions  occur,  all  equally 
to  the  prejudice  of  profitable  studv.  There 
are  frequent  instances,  too,  where  the 
mother,  rather  than  be  interrupted  in 
her  business  of  the  hour,  turns  her  chil- 
dren out  of  doors  to  play  in  the  streets, 
then  marvels  that  they  become  unruly. 
In  the  case  of  absence  of  parents,  the 
poor  children  are  often  greatly  to  be 
pitied  when  not  allowed  to  remain  in 
school.  The  girls  of  a  national  school 
have  some  of  them  been  seen  at  dinner- 
time sitting  on  the  door- step,  too  cold  to 
eat  the  provision  in  their  little  basket, 
and  crying  from  actual  suffering, — others 
of  them  crouching  under  a  wall,  drenched 
by  rain  to  the  skin,  though  partly  shel- 
tmd  by  trees.  Happily  it  is  not  thus  in 
all  schools;  the  mistress  of  an  infant- 
school  in  the  same  parish  receives  the 
little  ones  as  early  as  their  mothers  go 
to  the  day's  work,  and  retains  the  chil- 
dren till  the  parents'  return  from  labour. 
These  infiuits  are  happy,  orderly,  healthy, 
remarkably  advanceam  reading,  writing, 
arithmetic,  and  needlework;  for  they 
love  their  mistress,  and  learn  what  is 
required  of  them  for  her  sake.  These 
very  girls  fall  back  when  taken  into  the 
national  school  of  the  same  place.* 


*  In  the  infant-tcbool  in  question  there  were 
present  this  (!Uy  (15th  July)  138  scholars,  about  50 
of  whom '  dined  in  the  school.  For  the  manage* 
nest  and  hgstruetion  of  the  pupils  in  this  nume- 


The  great  objeetion  likely  to  be  nqade 
to  retaining  pupils  the  whole  day  in 
schools  is,  that  of  undue  absorption  of 
the  master's  time ;  indeed  this  would  be 
an  insurmountable  obstacle  were  his  at- 
tendance requisite  for  more  than  the 
usual  hours  of  school.  French  schools 
{coUegeSf  so  called)  afford  examples  of 
appropriate  superintendence  of  the  chil- 
dren when  not  in  school.  The  masters 
(pro/esseun)  attend  only  during  school 
hours ;  at  Qther  times  a  different  set  of 
persons,  maitres  tPSiudeSf  come  on 
duty :  they  see  that  the  pupils  are  undis- 
turbed whilst  studying  their  lessons,  and 
that  no  Quarreling  or  mischief  takes  place 
during  the  times  of  recreation.  This  is 
widely  different  from  the  practice  in 
English  boarding-schools;  for  in  these 
the  ushers  are  expected  to  do  the  duty 
of  the  French  maitres  dStudes;  bin 
English  ushers  are  also  tutors  during 
school-time,  consequently  are  too  much 
wearied  and  worn  out  to  pay  due  atten- 
tion to  the  pupils  when  out  of  school. 
Maitres  dUtudes  are  Usdally  young  men 
looking  forward  to  become  professors  in 

fmblic,  or  masters  in  private  schools: 
eisure  for  study  is  afforded  to  these 
young  men  during  school-time.  So  in 
English  schools,  steady  young  men,  of 
an  age  sufHciently  advanced  to  insure 
respect,  and  intending  to  become  school- 
masters, might  be  employed  as  superin- 
tendents of  studies;  or  otherwise  dis- 
creet, though  unlearned  persons,  might 
be  intrusted  with  this  duty,  and,  for  a 
very  moderate  salary,  would  suffice  to 
keep  order  during  the  intervals  of  school, 
and  take  care  that  pupils  should  not  be 
disturbed  whilst  learning  their  lessons. 

Were  children  to  be  whole-day  pupils, 
it  might  be  advisable  to  introduce  a  few 
expedients  for  affording  the  petty  advan- 
tages obtainable  at  home.  One  important 
point  would  be  the  inuring  a  child  to 
cold,  to  wind,  to  rain, — to  all  of  which 
he  must  be  exposed  in  future  life,  if  em- 
bracing any  other  than  sedentary  occu- 
pations. A  walk  to  school  would  in  this 
climate  be  but  too  much  exposure  to  all 
of  those  vicissitudes,  yet  farther  weather- 
hardening  should  be  provided  for.  In 
an  industrial  school,  carpentry,  for  ex- 


lously-attended  and  sucoessful  estahlishment,  there 
is  a  Bohoo^istress,  one  assistant,  and  some  little 
monitors  and  monitretses  of  about  five  and  six 
yean  old. 
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ample,  might  be  carried  on  in  the  open 
air,  or  during  rain,  in  a  cool  shed.  Va- 
riation of  the  employment  of  a  child 
daring  the  day,  alternately  in  a  greater 
or  lesser  degree  of  heat,  would  well 
prepare  him  for  exposure  in  after  life  to 
the  Yicissitudes  of  this  variable  climate. 

Over  and  above  such  school-house 
arrangements,  walking  and  running  ex- 
ercise— so  congenial  to  childish  tempe- 
rament, so  conducive  to  health — should 
be  provided.  Children  enjoy  country 
ramoles ;  and,  in  the  way  of  reward,  a 
whole  school  might  be  frequently  in- 
dulged in  them  under  the  care  of  an 
assistant  master — say  an  out-of- school 
superintendent ;  not  conveyed  in  car- 
riages of  any  description,  but  walking 
expeditions.  Whilst  in  streets,  children 
should  be  required  to  proceed  in  a  man- 
ner the  least  annoying  to  other  passen- 
gers,— no  trundling  of  hoops  against  a 
woman's  dress,  no  throwing  of  stones  or 
spattering  of  mud  or  water,  no  spreading 
across  the  whole  footway  ;  but  once  out 
of  the  course  of  general  traffic,  children 
might  be  allowed  to  run  and  jump,  trun- 
dle hoops,  fly  kites,  pby  at  leap-frog, 
skip-rope,  or  what  not,  to  their  heart's 
content.  Those  who  have  witnessed  the 
summer  excursions  which  sometimes 
town  children  are  afforded,  can  hardly 
fail  to  have  noticed  their  orderly  beha- 
viour on  such  occasions,  and  that  even 
the  tiniest  urchins  seem  to  have  acquired 
unwonted  strength,  keeping  up  with  the 
elder  children. 

Though  no  head  -  master  need  as  a 
duty  accompany  pupils  in  any  such  excur- 
sions, yet  should  ne  sometimes  volun- 
tarily join  them,  occasionally  in  a  country 
expedition,  where  many  opportunities 
would  doubtless  be  availed  of  for  exem- 
plifying facts  in  natural  history  or  rural 
economy  that  had  been  enunciated  in 
school;  ani  opportunity  would  be 
afforded  him  of  witnessing  the  impres- 
sion his  lessons  had  made  as  to  the  out- 
of-door  conduct  of  his  pupils. 

But  thouffh  children  should  be  inured 
to  vicissitudes  of  climate,  it  seems  im- 
portant that  they  should  be  early  habitu- 
ated to  the  use  of  precautions  diminish- 
ing danger  from  its  variations ;  such,  for 
example,  as  the  changing  wet  shoes  for 
dry  ojes  before  commencing  a  sedentary 
employment.  The  individual  must  be 
poor  indeed  who  could  not  afford  his 
child  a  second  pair  of  shoes  or  slippers, 


though  they  were  but  old  ones ;  chil- 
blains and  colds  that  so  torment  the 
young  arise  most  frequently  from  sitting 
down  in  wet  shoes  or  damp  clothing; 
indeed,  many  of  the  most  serious  ill- 
nesses of  after-life  generally  originate  in 
the  same  cause,  or  from  exposure  when 
hot,  to  draughts  of  cold  air. 

An  industrial  school,  where  children 
might  remain  the  whole  day,  could  be 
made  a  powerful  aid  in  overcoming  the 

Sreat  bane  to  health,  to  competence,  to 
omestic  happiness — strong  drinks.  It 
is  a  most  unfortunate  circumstance — in 
all  schools  it  may  be  said,  from  those  of 
the  pauper  to  those  of  the  wealthiest 
classes — to  provide  beer,  so  called,  for 
the  beverage  of  children  at  dinner-time. 
To  say  nothing  of  the  deleterious  effects 
of  such  sour  mixtures  as  are  often 
served,  the  furnishing  any  drink  under 
the  name  of  beer  gives  a  child  the  notion 
that  it  is  a  necessary  of  life ;  it  is  thus 
that  in  early  years  water  comes  to  be 
considered  as  prejudicial,  whereas,  in 
fact,  as  an  accompaniment  to  food  it  is  at 
least  altogether  harmless.  It  is  this  first 
step  that  leads  to  inebriety  in  the  future 
man— the  poor  small- beer  is  first  changed 
to  that  of  better  quality,  then  to  porter, 
strong  ale,  spirits.  It  might  be  a  school 
regulation  that  water  only  should  be 
drank  at  dinner — no  beer  or  spirituons 
addition  to  water  at  any  time ;  milk-and- 
water,  tea,  coffee,  are  now  happily  taking 
the  place  of  strong  drinks  in  the  indus- 
trial classes,  as  they  already  have  done 
in  the  superior  ones ;  it  is  proof  of  this 
that  the  afternoon  meal  formerly  called 
itppling»i\met  is  now  denominated  tea- 
time.  Doubtless  one  of  the  lessons  of 
morality  in  all  schools  is  that  of  absti- 
nence from  intoxicating  drinks;  but  a 
practical  proof  that  they  are  needless 
would  go  farther  than  could  any  words 
towards  impressing  this  important  fact 
on  the  juvenile  mind.** 


*  It  has  has  been  often  asserted  that  inebriety 
shortens  life,  but  it  is  only  of  late  that  the  fact  haa 
been  verified  from  certain  data.  The  AikenaMm  of 
the  28th  nit.  ^ives  extracts  from  a  paper  laid  before 
the  Statistical  Society  on  the  16th  of  June,  which, 
though  not  treating  of  mechanical  mattersi  seems 
from  its  importance  to  mechanists  as  well  as  to  all 
others,  to  merit  particular  notice  in  the  ATeeAafiJct* 
Mt^axine.  The  paper  in  question  was  presented 
by  Mr.  P.  O.  N.  NeUon;  it  stated  that  he  had 
noticed  only  well-marked  cases  of  Intemperanoe, 
that  his  obaenratlons  were  on  6,111*6  years  of  life, 
in  which  857  deaths  had  uken  place,  whereas 
according  to  the  geneiml  rate  of  mortality  in  Eng- 
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TnTellers  lutTe  rarelT  opportunity  of 
beeoming  acquainted  wltb  the  real  habits 
of  the  people  in  foreign  countries,  hence 
it  is  little  known  that  women  in  many 
parts  of  the  south  of  France  drink  water 
only ;  yet  these  females  of  the  industrial 
danes  are  robust,  and  competent  to 
severer  labour  than  the  generality  of 
English  women  could  endure.  French 
washerwomen,  for  example,  will  stand 
in  a  stream  of  water  washing  for  twelve 
or  fourteen  hours  of  the  day;  on  the 
Saturday  walk  six  or  eight  miles,  beside 
the  donxey,  carrying  a  load  of  clean  linen, 
and  will  walk  as  many  miles  more  on 
returning  home  with  the  soiled  linen  of 
the  week.  Peasant  women  labour  in  the 
field  often  with  the  same  tools  that  arc 
used  by  men  in  digging  fields  or  vine- 
yards, and  in  harvest-time  females  are 
frequently  as  laboriously  employed  with 
the  sickle  as  the  men,  yet  even  when  reap- 
ing, drink  only  water.  Men  drink  wine, 
but  are  never  seen  intoxicated ;  great  as 
is  the  temptation  where  good  wine  can 
be  bought  retail  at  from  a  penny  to  two- 
pence a  quart  But  without  going  so 
far  for  examples,  they  may  be  found  at 
borne  amongst  tee-iotalen  and  others. 
It  is  much  to  be  regretted  that  instances 
in  proof  of  this  are  not  brought  promi- 
nently  to  view,  example  being  so  far 
more  convincing  than  argument. 

To  question  the  expediency  of  perio- 
dical school  vacations  is  a  bold  adventure 
— ^yet  in  what  rank  of  life  is  not  holiday- 
time  looked  forward  to  with  apprehen- 
sion P  In  the  upper-classes  mothers  and 
servants  dread  the  unruliness  of  children 
coming  home  with  the  notion  that  all 
must  be  subservient  to  their  amusement. 
A  constant  round  of  sight-seeine  and 
pleasure  parties,  it  is  true,  usually  ab- 
sorbs the  greater  portion  of  their  time ; 


bad  sod  Waki  *'  the  numlicr  of  deaths  would  hare 
hoen  110  onlj,  or  leM  than  one  third.  Ai  the  term 
of  life,  twcDtyto  tbirtv,  the  mortality  was  upwards 
of /9«  timet  that  of  the  general  community;  and 
In  the  aucceedlng  years  it  was  four  times  greater." 
The  dnratlon  of  life  in  beer-drinkers  averages  21*7 
jears,  apirit-drinkers  16*7  years,  those  who  drink 
beer  and  spirits  indiscriminately  16*1  vears.  There 
are  of  msle  drunkards  in  England  and  Wales 
51,583,  of  females  11,223;  total  64,806— that  is  of 
condrmed  drankards. 

From  the  abore,  it  appears  how  greatly  mistaken 
is  the  notion  that  strong  drinks  do  not  shorten  life 
tDl  an  advanced  period  of  it,  whereas,  on  the  eon- 
tniy,  it  it  between  the  ages  of  twenty  and  thirty 
that  the  J  are  most  deleterious ;  so  that  five  persons 
die  at  that  age  from  indulgence  in  such  beverages 
fer  every  one  person  of  those  who  abstain  from 
Ikon. 


yet  part  of  it  hangs  heavy  on  them, 
unless  parents  have  bad  the  prudence  to 
engage  temporary  tutors.  In  humble 
stations  of  life  no  such  sight-seeing  can 
be  afibrded,  no  such  provision  of  masters 
at  home  during  holidays ;  the  children 
feel  persuaded  that  during  the  vacation 
they,  like  the  wealthy,  have  nothing  to 
do  but  to  amuse  themselves,  and  indulge 
in  every  whim — debarred  of  expensive 
pleasures,  little  diversion  to  be  found  in 
the  confined  home,  they  seek  it  without 
door — thus,  unfortunately,  the  idle  and 
the  vicious  entice  the  good  child  to  join 
in  mischievous  pranks,  and  too  often  in 
corrupt  schemes.  The  evils  resulting 
from  indiscriminate  association  with 
children  in  the  streets  seems  rarely  to  be 
adverted  to  by  the  many  who  interest 
themselves  in  juvenile  education. 

Holiday  habits  of  idleness  and  dis- 
order, even  where  greater  mischiefs  do 
not  result,  are  really  confined  to  periods 
of  vacation.  Listlessness  is  the  least  of 
the  discouragements  the  master  has  to 
combat  on  the  return  of  his  pupils  to 
school.  On  a  late  visit  to  a  numerous 
one,  the  mistress  observed  to  the  stran- 
ger that  the  school  would  be  seen  to 
great  disadvantage,  for  it  was  so  soon 
after  the  holidays  that  the  children  had 
not  yet  recovered  from  the  mischievous 
efieclB  of  the  vacation.  Indeed,  it  is  not 
to  be  expected  that  parents  of  the  indus- 
trial classes  should  nave  either  ability  or 
leisure  to  keep  up  the  desirable  habits  of 
a  good  school.  It  would  seem,  in  fact, 
that  vacations,  to  the  injury  of  pupils, 
have  been  invented  for  the  benefit  of 
masters  solely. 

This  leads  to  a  consideration  of  the 
quantum  of  the  time  a  master  should,  or 
could,  devote  to  school  business.  It  is 
urged  by  some  that  even  the  usual  six 
hours  of  school  attendance  is  beyond  the 
amount  of  mental  application  that  can  be 
expected  from  the  generality  of  men,  not 
to  speak  of  thu  additional  time  which, 
where  there  are  pupil  teachers,  a  master 
must  devote  to  their  instruction.  In  this 
view  the  abolition  of  holidays  would  be 
an  intolerable  surcharge  on  his  labours. 
Without  referring  to  the  much  longer 
time  many  clerks  daily  sit  at  their  desks, 
or  to  the  long  labours  of  literary  and 
professional  men,  or  to  the  incessant 
mental  labour  of  the  clergy  in  well-cared- 
for  populous  parishes,  it  may  be  afiirmed 
that  abundant  relaxation  might  be  pro- 
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Tided  for  the  scboolmadier,  though  ther^ 
were  no  vacations  in  hie  school.    The 
Sabbath  should  to  him  be  made  a  day 
of  rest,  instead    of   itfl  being,   as  now 
in  national  schools^  the  most  laborioiis 
of  all  the  days  of  thfe  week.     By  some 
such  means  as  those  suggested  in  No. 
1435  of  the  Mechanics'  ATagazine,  on 
the  seventh  day  he  might  be  left   at 
liberty  both  to  worship  hi*  Creator,  and 
to  have  besides  some  nours  for  heedful 
relaxation  of  the  mind.    Liberation  of 
the  master  froni  attendance  in  whole-day 
schools,  exceptitig  during  school-hours, 
has  been  provided  for  above;  by  another 
arrangetoent  occasional  holidays  might 
be  allowed  the  master  without  much 
prejudice  to  the  pupils;  for  during  short 
intervals  a  school  might  be   goverried 
and  taught  by  some  assistant  In  schools 
on  private  account,  the  master  would  of 
course  nominate  as  his  /oci^m  teneru  that 
one  whom  he  considered  most  competent 
lo  the  duty  ;  but  where  the  establishment 
liiight  be   under  other  direction, — as  a 
nattohal  school,  for  instance — the  mas- 
ter should  have  liberty  to  fix  upon  that 
person   ks  his  substitute  on  wnoin  he 
could  most  depend,  even  though  it  were 
but  some  well- advanced  ()upil  teacher, 
since  he  (the  master)  should  be  made 
responsible  for  due  conduct  of  the  school 
during  his  short  absence.     It  seems  re- 
markable that  provision  is  not  generally 
made  for  the  carrying  oh  of  school  busi- 
hess  in  every  school  daring  temporary 
absences  of  the  master ;  seeing  that  he, 
like  all  of  the  human  race,  is  liable  to 
disease.    In  small  village  schools  there 
might  not  be*  funds  sufiicient  for  the  pay- 
ment of  any  assistant  whatever;    but 
even    in  such  circumstances,   the  defi- 
ciency might  be  supplied  by  some  hired 
parishioner — some  one  doubtless  might 
be  found  willing  to  inform  himself  of 
the  ordinary  routine  of  business,  arid 
assemble  the  Children  as  usual  during 
the  illness,  or  authorized  short  holiday  of 
the  roaster ;  thus  keeping  the  pupils  out 
of  mischief  at  least,  though  he  were 

absent. 

(7b  be  continued,) 

THB  OOVBRNMENT    PATKNT    LAW    AMBNO- 
MBMT   BILL. 

The  Evidence. 
The  Evidence  taken  before  the  Select 
Comniittee  of  the  Hoase  of  Lords  has  now 


been  printed.  We  expressed  some  doubts 
{ante  p.  51),  of  the  possibility  of  making 
out  a  case  for  the  Government  Bill  (No.  3), 
by  any  evidence  which  it  was  in  the  power 
of  its  busy  coneoctors  to  adduce ;  and  the 
big  bine-book  before  ns  proves  we  were 
right  "the  Bill  has  followed  upon  the 
Evidence,  bat  not  been  founded  upon  it. 
On  the  contrary,  it  is  in  its  general  tenor  in 
as  direct  contradiction  to  the  opinions  of 
the  majority  of  the  witnetoes  aft  it  is  pos- 
sible to  imagine. 

The  existence  of  a  foregone  conclusion 
against  the  policy  of  the  patent  system  in  the 
mind  of  the  Chairman  of  the  Committee  is 
made  abundantly,  and,  indeed,  painfully 
manifest  throughout  the  whole  of  the  in- 
quiry. The  questions  put  by  his  lordship 
to  the  witnesses  are  much  too  often,  of  that 
insidious  and  entrapping  character  known  by 
the  name  of  leading  qnestioni,  and  to  which 
no  honourable  examiner,  having  truth  only 
in  view,  ever  has  recourse.  Take  a  few 
examples.* 

Wm,  Cubitt,  Bsq.t  examined,-^ Do  yon 
not  think  that  the  system  has  acted  in  an  in* 
jurious  way  in  stimulating  persons  to  attempt 
to  invent  who  bad  no  peculiar  inventive 
power  ? 

Mr.  John^  Fairie  examined. — Ts  it  not 
a  hardship,  if  in  the  Colonies,  to  be  obliged 
to  pay  for  an  expensive  machine  when  they 
can  get  a  similar  one  very  cheap  ? 

[f.  e,  "  a  similar  "  and  a  pirated  one."} 

In  the  case  of  mechanical  improvements 
If  not  it  very  difficult  to  specify  vrhat  is 
the  invention  contained  in  each  of  them  ? 
It  not  it  generally  the  mere  application,  and 
mere  dextrous  manipolation  of  wheels  to 
regulate,  direct,  and  control  forces  previottt/jr 
known  ^ 

**  It  has  been  stated  to  the  Committee 
that  patents  operate  as  a  great  encourage- 
ment to  inventors  and  to  invention  ;  it  not 
it  your  opinion  that  in  the  event  of  there 
being  no  patent  to  protect  an  inventor,  he 


*  We  assume  here  that  Earl  Granville  was  the 
questioner  throughout,  hut  possibly  some  of  the 
questions  may  have  been  put  by  other  peers.  The 
"Minutes"  furnish  no  informatioa  on  this  head, 

? giving  the  questions  only,  without  the  names  of  the 
ords  by  vrhom  they  were  put.  We  venture  to 
ascribe  the  whole  to  Earl  Granville,  because  at 
every  sitting  "  Earl  Granville  (was)  in  the  chair,** 
and  because  the  questions  are  all  very  much  of  a 
piece. 


THIS  GotjBRHiirtnirr  pJltBi*t-El#  iteiWitis^  Btix: 


W 


migbt  Btfll  eofint,  iii  inolt  baieg  6f  uieful 
inTentions,  upon  remimeratioii  for  the  com- 
manicstion  of  hii  improTement  to  the 
trtde?" 

It  will  be  leen  from  these  samplei,  that  If 

the  evidence  was  not  all  in  favbur  of  the 

foreffone  eoncfuttofi,  it  was  no  fault  of  Lord 

GranTille's. 

The  noble  lord  in  announcing  his  hostility 
to  the  patent  system,  confessed  that  he  could 
muster  but  a  i  witnesses  against  it  (t.  e.  six 
to  100!)  and  it  now  appears  from  the 
printed  Minutes  that  his  lordship  consider- 
ably exaggerated  the  force  of  the  evidence 
of  at  least  three  of  the  six. 

Mr.  CuBiTT,  whose  evidence  was  specially 
dwelt  upon  by  Lord  Granville  as  being 
''quite  conclusive"  against  the  system,  qua- 
lifies it  by  an  admission  which  takes  away  all 
value  from  it: — "It  is  a  subject  I  nJetkk 
wxNT  INTO,  or  applied  my  mind  to  muehf 
having  rather  a  dislike  to  the  system,  not 
B1CAU8B  rr  MAT  not  be  good  in  princi- 
FLs,  bat  because  I  never  saw  it  act  well." 

The  Mastkb  of  ths  Rolls,  who  was 
represented  as  irreconcilably  opposed  to 
**  the  principle  "  of  the  system,  is  shown 
by  the  Evidence  to  have  assigned  a  reason 
for  his  opposition,  which  doe$  not  touch  the 
prineipie  at  all : — "  In  the  greater  number 
of  cases  I  believe  that  the  person  who  takes 
out  a  patent,  and  who  makes  the  patent 
useful,  is  some  one  who  finds  out  the  little 
thing  at  the  end,  and  which  just  makes  it 
applicable  and  oseful." 

Sir  John  Romillt's  objection,  it  will 
be  feen,  is  not,  that  to  encourage  invention 
by  rewards  is  pernicious  (the  affirmative  of 
this  beiog  the  principle  involved),  but  that 
the  rewards  do  not  always  fall  to  the  lot  of 
the  most  deserving  (an  accident,  at  besti 
which  has  nothing  to  do  with  the  principle). 
However,  we  quite  dispute  the  correctness 
of  Sir  JoJm's  representation  of  the  usual 
oouise  of  things.  We  may  safely  challenge 
him  to  sustain  his  assertion  by  instances.  All 
the  most  remarkable  cases  of  patent  success 
run  quite  the  other  way.  Most  assuredly 
it  was  not  by  '*  little  things  *'  that  either 
Watt,  or  Arkwright,  or  Cartwright,  or 
Bmnel  (the  elder),  or  Howard,  or  Neilson, 


or  Wiieatstonft,  or  Hancock,  gaiiiid  i1ioi6 
great  prises  in  the  invention  lottery  with 
which  their  names  are  identified.  Nay,  the 
instances  of  the  '*  litUe  tiling  "  sort  are  sd 
few  that  we  cannot,  for  our  own  pat-ts,  call 
to  mind  at  the  moment  a  single  Rotable  case 
of  the  kind. 

Mr.  Ricardo'ei  evidence  exhibits  simply 
a  case  of  profound  ignorance  comt)!hed  with 
its  usual  accompaniment,  inordinate  con- 
ceit. It  appears  to  have  been  from  tbis 
gentleman  that  Lotd  Grahvillfe  derived  his 
ejftraordinary  delusion  that  Scientific  men 
would  go  on  inventing  just  as  actively,  with- 
out as  with  tiie  stimulas  of  a  patent  system. 
But  testimony  more  in  tbe  teeth  of  known 
facts  we  never  met  with. 

Mr,  lUeardo  loquitur, — **  All  the  greai 
inventions  now  are  made  without  patents. 
1  have  alluded  to  the  scientific  discoveries 
whicb  have  been  made  without  any  stimulus 
of  the  kind  (viz.,  arithmetic,  writing,  paper, 
glass,  &c. ! !  1)  I  may  say,  again,  that  the 
great  mechanical  discoveries  are  made  with- 
out paienit.  There  is  no  patent  for  Ste- 
phenson's tube  across  the  Menai  Straits,  but 
there  is  a  patent  for  NicboH's  paletot :  this 
lait  ie  the  sort  of  thing  UfhicH  is  encou- 
raged,*^ 

Now  the  real  truth  is  just  the  very  oppo- 
site  of  all  this.  Of  the  great  inventions 
'*  now  made  without  patents,"  the  number 
is  exceedingly  small,  and  Mr.  Ricardo'a  in- 
stances to  the  contrary  are  mere  fictions. 
There  is  a  patent  for  the  tube,  though  not 
in  Stephenson's  name,  but  in  the  name  of 
Fairbairn,  who  was  the  real  inventor,  as  is 
undeniably  established  by  the  fact  that  Ste- 
phenson was  a  party  to  the  taking  out  of 
that  patent  in  Fairbairn* s  name,  and  paid 
half  the  expense  on  condition  of  receiving 
half  the  profits — (see  Appendix  to  Clark's 
History ;)— and  there  is  not  any  patent 
(though  a  registration)  for  the  ** paletot.** 

Mr.  Ricardo  again. — "  You  stimulate  the 
making  of  bedsteads  and  beer,  and  belts  and 
bands,  and  blocks  and  bedding,  and  all  that 
kind  of  thing,  but  you  will  seldom  find  a 
patent  taken  out  for  any  wonderful  and  ex- 
traordinary public  improvement ;  it  Is  timplf 
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th€9€  irivUU  tMng9  wMch  paietUt  «r«  ob' 
tmnedfar." 

The  aniwer  again  ia— no/  true,  and  tm* 
ponibU  to  be  true.  For,  of  neceBsity,  the 
same  general  ajstem  of  protection  which 
leads  to  the  improvement  of  one  claas  of 
ioTentioni  mast  tend,  more  or  leis,  to  the 
improTement  of  all  othera. 

Mr,  Sugar' Rejiner  Fairie  we  tuapected 
(ante,  p.  33)  to  be  an  opponent  of  the  sys- 
tem on  the  same  principle  that  a  certain 
class  of  persons  dislike  laws  against  thievery, 
and  the  fact  turns  out  to  be  even  so.  Mr. 
Fairie  was  the  defendant  in  the  well-known 
ease  of  Deroene  v.  Fairie,  He  found  De- 
rosne's  prepared  charcoal  well  worth  adopt* 
iog  in  his  manufacture,  but  did  not  like 
paying  for  it  He  endeaTOured  to  upset  the 
patent,  and  had,  no  doubt,  a  heavy  bill  of 
costs  to  pay,  besidea  being  compelled  at  laat 
to  do  justice  to  the  meritorious  inventor. 
Hmc  UUb  laehrymm. 

So  much,  then,  for  Lord  Granville's 
phalanx  of  authoritif  s.  One  haa  never  gone 
much  into  the  subject  s  a  second  objects  to 
the  "principle*'  for  a  reason  which  does 
not  touch  it  at  all ;  a  third  mistates  almost 
every  fact  he  brings  forward ;  a  fourth  is  a 
oonvicted  infringer  of  patent  rights ;  and  the 
fifth  and  sixth  are,  as  we  pointed  out  in  our 
last— one  a  philosophical  colonel,  who  has 
confessedly  had  **  no  practical  knowledge  of 
the  question,"  and  the  other  a  civil  engineer, 
eminent  only  for  differing  generally  from 
every  one  else,  for  the  mere  difference  sake. 

Is  it  fit  that  a  system  which  has  subsisted 
and  flourished  for  nearly  two  centuries  and 
a  half,  should  be  brought  into  jeopardy  by 
such  testimony  as  this  ? 

Among  the  witnesses  who  spoke  to  the 
beneficial  operation  of  the  system — as  they 
mostly  all  did  with  the  exception  of  the  pre- 
cious six— we  notice  with  pleasure  Sir  David 
Brewster,  from  whose  evidence  we  cannot 
reaiat  the  temptation  of  qaoting  two  or  three 
striking  passages : 

<*  It  appears  to  me  that  it  is  the  duty  of  a 
wise  Government  to  use  every  means  to 
indttca  inventors  to  bring  forward  their 
ideas,  especially  in  a  country  like  this,  where 
so  muoh  depends  upon  the  progress  of  the 


useful  srts,  and  at  a  time  when  fordgoars 
are  making  such  exertions-^and  often  ano- 
cessfnl  ones — ^to  rival  and  to  outstrip  our 
manufacturers,  both  in  the  quality  and 
cheapneas  of  their  produotiona. 

"  Every  idea  is  of  value,  and  every  encou- 
ragement should  be  given  to  a  man  to  come 
forward  and  take  out  a  patent,  for  this  rea- 
son : — When  a  man  takes  out  a  patent,  be 
makes  experiments ;  he  enters  into  new  re- 
searches ;  he  very  often  makes  in  that  way 
apparently  a  frivolous  idea  into  a  great  and 
valuable  one.  I  have  never  been  able  to  see 
what  evil  could  arise  from  the  multiplication 
of  patents.  I  have  never  heard  any  one 
atate  a  reason  which  could  not  be  answered 
why  they  should  not  be  multiplied  indefi- 
nitely." 

Lord  Granvilie. — "  If  you  multiply  pa- 
tents very  much,  as  soon  as  an  idea  is  patented, 
does  it  not  set  other  people  to  work,  not  to 
improve  that  idea  in  the  best  way,  but  to 
try  and  arrive  at  the  same  end  by  inferior 
means  ?" 

*'  Never  by  inferior  means,  but  by  supe- 
rior means,  because,  in  order  to  overrule  a 
patent,  you  must  do  something  better." 

Lord  Granville, — **  You  do  not  think  a 
great  many  workmen  now  are,  by  the  hope 
of  obtaining  a  patent,  induced  to  sacrifice  a 
great  deal  of  their  time  to  work  privately  at 
inventions  which  turn  out  to  be  of  no  use  ?" 

"  I  am  satisfied  that  no  man  of  any  inge- 
nuity would  work  at  all,  unless  he  had  some 
chance  of  obtaining  reputation  or  wealth. 
The  work  of  an  ingenious  workman  never 
can  be  useless,  even  though  it  may  be  un- 
profitable." 

•  a  <<  I  cannot  concave  how  any  per- 
son can  be  injured  by  there  being  a  number 
of  patents,  and  still  less  how  any  person  can 
be  so  selfish  as  to  complain  of  them,  and  so 
ignorant  as  not  to  see  the  national  import- 
ance of  encouraging  the  development  of 
new  ideas.  If  a  patent  appears  to  be  frivo- 
lous, which  I  hold  no  patent  can  be  (because 
a  patentee  makes  new  experiments  in  order 
to  bring  his  invention  into  practical  and 
beneficial  use),  I  cannot  see  how  ever  a 
frivolous  patent  can  affect  injuriously  the 
interests  of  any  individual ;  such  a  patent 


THE   GOTBRNHEKT  PATBlTr-LAW  AMENBMEKT   BILL. 


69 


lalh  to  the  ground  immediately.  Hundreds 
of  epparently  nfelets  patents  now  fall  to  the 
groimd,  becanae  no  person  Talnes  them  or 
desires  to  make  nse  of  them.  Bat  they  con- 
tain ideas  which  suggest  others  more  osefol 
and  practieal;  and  what  is  a  simple  and 
amwnng  experiment  in  one  age  becomes  a 
gieat  ioTention  in  another." 

Mixed  with  Sir  Darid  Brewster's  Terj 
jMt  liewi  of  the  poliey  of  giTiog  State  en- 
cownsgement  to  inventiooSf  there  is,  how- 
ever, a  Ter J  considerable  fallaej  with  respeot 
to  the  expense.  He  holds  that,  because 
the  pnbHe  must  be  gainers  by  all  new  ideas, 
however  cnde,  the  public  ought,  therefore, 
to  be  at  all  the  cost.  He  would  charge  the 
patentee  nothing  whstsTer.  Now,  certainly, 
that  would  be  going  much  farther  than  the 
premisea  warrant.  To  grant  patents  for 
nothing  would  be  tantamount  to  granting  a 
bounty  on  patents ;  and  bonnties  have  been 
Umgstnee  proecribed  as  against  all  sound 
policy.  The  growth  and  culture  of  ideas  ought 
no  more  to  be  exempted  from  the  difficulties 
aud  risks,  natural  and  eonunon  to  all  human 
CBteiprise,  than  the  growth  and  culture  of 
anything  dse.  It  is  good  that  there  should 
be  sudi  dtffieulties  and  risks  in  the  path 
of  indnatry ;  for  the  indifidusl,  in  order  that 
fait  mind  may  be  quickened  and  invigorated 
by  the  struggle  to  overcome  them,  and  for 
the  public,  in  order  that  improvements  may 
grow  out  of,  rather  than  overshoot,  the  pro- 
gress of  society.  It  may  be  that  there  is 
no  patent  so  bad  but  that  it  contains  the 
germ  of  something  good ;  but  the  same  may 
be  add  of  every  book  that  ever  was  printed ; 
and  if  you  are  to  grant  inventors  patents  at 
the  expense  of  the  State,  for  the  sake  of  the 
good  they  contain  or  may  produee,  you 
ought,  by  a  parity  of  reasoning,  to  print  at 
the  expense  of  the  State  whatever  any  one 
may  choose  to  write. 

The  distance  is  vast,  howerer,  between 
granting  patents  for  nothing,  and  charging 
80  enormously  for  them  as  haa  hitherto  been 
the  practice  in  this  country.  Bounties  are 
not  mere  unwise  on  the  one  hand  than  disa- 
bling taxes  and  hnrUens  on  the  other.  None 
of  the  witi^esaes  exsmined  ventured  to  defend 


the  costliness  of  the  existing  system ;— -all 
were  for  a  large  reduction,  and  some  for 
redudog  the  expense  much  below  what  we 
ahonld  deem  expedient  or  safe.  The  Bill, 
as  we  pointed  out  in  our  last,  would  in  a 
majority  of  oasea  maks  the  present  enor- 
mous cost  still  more  enormous— 4>eing  in 
this,  as  in  many  other  respects,  directly  at 
variance  with  the  evidence  on  which  it  is 
pretended  to  be  founded.  The  money,  how- 
ever, is  to  be  paid  by  three  instalmenta— -the 
first  of  no  great  amount,  and  the  two  others 
of  larger  amount,  but  payable  at  the  respec- 
tive periods  of  three  years  and  seven  years 
after  the  date  of  the  patent ;  and  a  patent 
may  be  thrown  up  after  the  first  payment, 
so  that  the  amount  of  that  payment  (about 
£20)  would  in  future  form  the  whole  of 
the  pecunisry  difficulty  in  the  way  of  an 
inventor  desirous  of  a  patent.  No  doubt 
this  would,  in  ^^Ve/,  be  much  the  same 
thing  as  reducing  the  cost  of  all  patenta  to 
jS20,  since  Uw  probably  would  saake  the 
second  and  third  paymenta,  except  out  of 
profits  realixed,  or  pretty  aure  to  be  so. 
There  ia  a  convenience  in  thia  arrangement 
whioh  makes  it  exceedingly  tempting  to  in* 
ventors ;  and  we  fear  much  thMt  it  may  be 
the  means  of  carrying  the  BUlt  in  spite  of 
its  manifold  defects.  But  aeeompanled,  as 
it  is,  with  so  stringent  and  vexatioua  m  aye- 
tern  of  preliminary  inquiaition  as  that  pro« 
posed  by  the  Bill,  we  abide  by  our  opinion 
that,  rather  than  take  the  t«ro  things  toge- 
ther, it  would  be  better  far  to  leave  matters 
as  they  are,  and  even  bad  as  tbey  are.  In 
vain  will  the  story  of  Ssau  have  been  writ- 
ten, if  inventors  are  begailed  by  so  gross  an 
artifice  into  the  sacrifice  of  their  birthright ; 
(meaning  by  that,  good  reader,  not  the 
*<  innate  right"  of  the  Adelphi  enthuaiasU, 
but  the  statutory  right  of  inventori,  as  esta- 
blished bj  the  Act  of  James,  and  handed 
down  unimpaired  from  father  to  son  till  the 
present  time).  They  may  think  that  Lord 
Granville  and  bia  brother  lords  sre  acting  in 
a  friendly  spirit  towards  them  in  proposing 
this  (in  effect)  cheapenicg  of  patenU ;  but 
they  will  excuse  us  for  reminding  them  that 
the  gifts  of  avowed  enemies  are  things  to 
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be  aware  of.  Mr.  Brunei,  one  of  Lord 
Granville's  lelect  phalanx  of  anti-patent  rap- 
porten^  may  be  laid,  in  borne! j  phraie,  to 
bare  let  the  eat  omt  of  the  ha§  wben  be 
eoncluded  bia  evidence  in  tbeee  terms : 

*'  The  result  of  jonr  evidenee  is,  that  yoa 
are  Terj  deoidedl j  of  opinion  that  the  wM9 
patent  ejfitem  ektmid  be  oMiekedf** 

"  Tea ;  I  think  it  wonld  be  an  immense 
benefit  to  the  country,  and  a  tery  great 
benefit  to  that  nnfortonate  dass  of  men 
whom  we  oall  inyentors,  who  are  at  present 
minedy  and  their  fiuniliea  rained,  and  who 
are,  I  beliere,  a  great  injury  to  society." 

*'  And  you  think  that  those  oonaequenoei 
— sneb  as  ruin  to  inventors  and  evils  of  that 
description— would  subsist  equally  though 
the  patent  laws  were  made  simple  and  more 
effsctive?" 

<<  Yes  I  I  think  that  they  would  be  mueh 
inereased  t  and  if  patenti  are  continued,  I 
hope  tkat  the  pHmeiple  iM  be  emried  omt 
tkonmgklff  jlwd  thuk  it  will  not  stand 
von  TWO  TBAB8 }  I  thMk  tkM  #ould  put 
the  prlndple  to  the  test :  if  it  is  a  right 
prindple,  it  should  be  carried  out  fnlly.^- 

MaKI  PATINT8  CttBAV,  AND  RATB  PLBNTT 
OV  TBIM  "111 

I^>  pny,  inventors,  mark  the  detestable 
glee  with  whieh  tiiii  pet  witness  of  Lord 
GranviUe's  anttdpites  your  utter  ruin  from 
the  mon^boon  which  the  BiU  proposes  to 
confer  upon  you.  We  do  not  think  that  the 
cheapening  of  patents  to  the  eitent  pro- 
posed would  have  any  such  reeult  (though 
certaUily  the  tendency  would  be  that  way) ; 
but  it  should  be  enough  that  the  Granville 
party  entertain  rack  an  expectation  to  make 
you  locdc  well  to  any  measure  of  pretended 
reform  emanating  fiN>m  so  hostile  a  quarter. 
{7b  be  eontktued  in  our  m»t,) 

ON  AN  IMPORTANT  OBOIfSTRICAL  THXO- 
nSM. — NO.  II.  BT  T.  T.  VHIKINSON, 
BSa  ,  F.B.A.8.,  BUBNLBT. 

In  No.  1430  of  the  Mech.  Mag,,  pp. 
12-13,  maybe  seen  a  paper  which  attri- 
but?8  the  Jirtt  formal  enunciation  of  the 
property,  that  '*  the  three  perpendiculars 
of  anv  triangle  intersect  in  the  same 
point    to  an  Arabian  commentator  on 


the  "  Lewmtata  Archimedi*,**  This  maj 
be  correct  so  far  as  the  formal  emoieui- 
Hon  is  concerned,  but  an  inspection  of 
"  Pappi  Alezandrini  Mathematic€B  Col- 
lectiones,  A  Frederico  Commandino.  Ve^ 
netiU.  1589,"  has  convinced  me  that 
the  property  was  known  to  thfe  abeient 
geometers,  since  it  follows  as  an  easy 
inference  from  *'  TAeoreaia  LY II.»  Pro* 
positio  LX.,"  which  may  be  tbas  lite- 
rally translated : 

"Let  there  be  a  triangle  ABC,  and 
through  any  pfoint  G  drSw  AD,  BE,  CF» 
such  that  AD  may  be  perpendieblar  to 
BC,  and  the  points  A,  F,  O,  £  in  the 
circumference  of  the  same  circle :  then 
the  angles  at  F  and  E  will  be  right 
angles."  {Pappi  Math,  Coll.,  folio  195, 
b;  SmeUin*s  de  Leetione  Determmata^ 
translated  by  Lawson,  p.  29;  Simsoni 
Opera,  p.  55,  Prop.  40,  Ltmmd  21.) 


The  demonstration  given  by  Pappus 
is  somewhat  amended  by  Dr.  Simson, 
and  consists  in  producing  GD  to  H  mak- 
ing DH-DG.  The  points  A,  B,  H,  C 
are  then  shown  to  lie  In  the  same  circle, 
and  hence  that  the  <GCD-<GAF. 
Whence  the  <AFG»<GDCBa  rieht 
angle ;  and  by  a  similar  process  it  fol- 
lows that  <  AEG«-a  right  angle.   . 

Now  since  the  lines  AD,  BE.  CF  are 
respectivelv  perpendicular  to  BC,  AC, 
AB ;  it  follows  conversely  that  they  pass 
through  the  same  point  G,  whieh,  when 
formally  enunciated,  is  the  property  of 
the  triangle  noticed  at  the  commence- 
ment of  this  paper,  and  is  besides  so  ob- 
vious an  inference  that  it  could  not  pos- 
sibly have  escaped  the  Greek  geometers. 
The  same  property  itnmtdiately  follows 


lAACd*!  ItBgiBTtBCD  JDJVSTABU  T&ATXBSS  MAT. 


ftom,  kad  iH  flrlet  tt  tiiTiflted  iti)  PHppiii'B 
dkroonilration  Ht  "  Theoretna  LIX., 
Prop.  LXII,"  and  It  actuallr  deduced 
from  it  bf  Commandlnc  m  a  Itmina  in 
noie  '■  M,  Mo  198  b,"  where  a  dernon- 
Btration  hiay  be  seen  much  more  com- 
plex ibin  that  eiven  bj  the  Arabian 
commentttor  on  Arcbimeaes.  Br.  Sim- 
ton  deinoDttTsleB  the  property  in  p.  17t 
irf  his  "  Opera  JltliqHa"  by  a  method 
fen  limilu'  to  that  in  the  "  Lemmata," 
ind  inttancn  another  idveitif(itton  bj 
Herigoniai  in  hii  "  Oirtmt  Mathtma- 
ttcMi"  tome  I.|  p.  81S,  Piria,  1644. 


This 


*  WeU-knoirn  |)^op«m  Of  the 
'"""  ■'-      •        ■    ■  etdaped  the 


tfiangle  has  therefore  hot  e 
attentioh  of  geOmetert,  either  (n  ancient 
or  modern  times,  although  it  does  not 
appear  to  have  found  its  waj  into  anj 
eI«R*n(ar;r  trealite  pt'etiooslj  to  the  pub- 
lication of  "  Emerion'i  Geoihetrj,"  in 
1783.  The  preceding  noiicet,  ho*rever, 
will  afford  ■  satisfactorf  reason  whj  the 
propertr  had  become  bo  familiar  as  to  be 
taken  for  granted,  without  proof,  hj 
Bngliah  mathematicians  in  1743. 
fiucniey.  LincuhJin. 
Jul»14,  18SI. 


i.ucb'b  bnistrkid  adjobtabli  TBAvaaaa  star. 

( Edmond  Lueh  Mid  Sou,  CuUa  WorKi,  HiKhdile,  Piopilatari.) 
Hg.  2.  Kg.  3. 


The  object  of  tbia  invention  ta  the 
better  adlnBtment  of  the  length  of  the 
lIvTeTBe  slots  of  strap  guides,  so  ag  to 

Emit  the  »trap  being  thrown  more  or 
«  on  to  the  fait  pullejr,  at  pleasure, 
whercbj  more  or  leas  friction  will  be 
produced  without  deranging  the  position 
of  the  Strap  when  thrown  on  to  the 
loose  pulley. 

Fig.  1>  is  an  end  elevation  t  Ag.  3,  a 
^D|  and  fig.  S,  a  aide  elevatton  of  the 


aiyoftable  travene  slot  apparatus  u  ap- 
plied to  a  loom. 

FIga.  4  and  3  are,  an  enlarged  plan, 
and  aecllon  of  the  box  coniaming  the 
traverse  slot,  o  is  the  Blot,  in  which  Ihe 
spring  lever  b,  works,  c  and  d  are 
moveable  pieces,  by  means  of  which 
the  slot  a  is  lengthened  or  ehorlened. 
t,  an  adjusting  screw  for  setting  the 
piece  e ;  /,  the  strap  guide  |  g,  the  fast 
puUey,  and  h,  the  looae  palle;. 
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THB  ROTATION  OF  THK  BARTH.  At  psgo  101  of  the  CoBUttiBiioneri' Report 

Sir.— From  Mr.  Rowell's  remarks  in  an  •bstracki.jsiven  of.  iwies  of  tnala,  from 

your  UBt  Number,  I  fear  that  he  has  not  ^^^""^  '^  T'"  ^^  "^'^  *?*'  ^^'  Stirling's  iron 

followed  the    directions  giyen    in   my  « nearly  fifty  per  cent,  sapenor  to  .ixtaen 

former  letter.     If  I  understand  him  cor-  2.'*^^'   ^^^  °^  '"'!    expenmented   upon. 

Avttu«;A^cM;Gi.     «.*  *  «..M^.o»« .«  m..u.  w«  Various  other  ezpenments  have  been  made 

rccUy  he  has  ruled  the  third  hne  parallel  ^    ^r.  Owen  for  the  Admiralty,  and  by 

with  the  first,  instead  of  parallel  with  j^^^„^  jg^^^^^  ^d  ^^thers,  all  with  the 

the  second  line.  He  says,  that     the  line  game  results,  showing  the  great  increase  of 

drawn  after  the  globe  has  been  moved  strength  obtained  from  the  patent  iron.  The 

15**  is  no  doubt  the  correct  position  at  economyof  its  use  is  apparent;  for  instance, 

the  end  of  the  first  hour,"  it  must  then  — common  Scotch  pig  toughened  oan  be  had 

naturally  follow,  that  in  drawing  No.  3  now  for  about  2/.  ](W.  per  ton ;  and  this  is 

line  parallel  to  No.  2,  No.  4  to  No.  8,  at  least  fifty  percent,  stronger  than  the  best 

and  so  on,  that  each  is  only  a  repetition  Blaenaron,  which  costs  three  guineas  per 

of  the  first  process,  and  if  the  first  be  ^nn. 

right  all  the  others  must  be  also.  The   improTemente  in  the  manufacture 

He  will  find  that  if  he  begin  with  the  <>^  ^t^rouffht  iron  are ;  >?rf/,  the  admixture  of 

plane  east  or  west,  or  intermediately,  ^^"^'l  '^^''Vl?'^  puddlmg  furnace,  by 

that  it  will  not  make  the  slightest  difl  ^^  tJ^J^nl""  l^^^^ 

m                  jaLj*                 ij         I-  more  fibrous  and  stronger  tnan  common 

fercnce.  and  the  diagrams  already  pub-  j^^  ,        ^^  ^^^^  J^^^^  ^„„^„  ^, 

hshed  will  answer  for  the  expenment  .ncrchant  bar  becomes  equal  to  t)e8t  bar, 

however  commenced,  by  merely  turning  th„g  ^^xiig  one  process  to  the  manufacturer, 

them  to  agree  with  the  ongmal  position.  Also  very  ordinary  iron,  which  can  scarcely 

He  must  be  careful  to  keep  the  ruler  he  used  at  all,  is  made  equal  to  the  beat, 

always  in  a  horizontal  position  over  the  The  following  abstracts  of  experiments  are 

paper,  and  perhaps  he  will  succeed  bet-  given  in  the  Report  of  the  Commissioners 

ter  if  he  rule  the  lines  every  f*  30^  appointed  to  inquire  into  the  application  of 

instead  of  every  15%  and  continue  it  for  hron  to  railway  purposes,  page  417 : 

half  a  revolution  of  the  globe,  ruling  Breaking  strain 

eaeh  new  line  parallel  to  that  last  drawn.  !^,»!?1„?k 

I  am.  Sir,  your  obedient  Servant,  Average  of  Mr.  Jeue  Hartley'i  Expe- 

74,  Comhlll.                 R.  Wbbstxr,  Jun.  rImenU  at  Liverpool  on  maoy  Mita 

'  of  malleable  iron 23-U 

» Average  of  S.  C.  Crown  Iron  ftom 

.»«.«...*#<».  «>..«M»,  «««.»«> A«r»«..»«.a  •«  numeroua    trials     at     Woolwich 

BTIRLINO  8  PATSNT  IMPR0VEMBNT8  IN  Dockyard 24*47 

IRON.  Average  of  best  Dundy  van  Bar 24*38 

The  Report  of  the  Government  Commis-  ^m;f!^°^^f;..f.!!!!!!:f!^.l!"V?.?!:      ,7.31 

sioners  on  the  application  of  iron  to  railway  Averan' of '  Mr! 'sVir^^^^^ 

purposes,  and  the  extracts  firom  it  which         quaUty 27-70 

have  appeared  in  this  and  other  journals  The  cost  of  the  process  is  only  a  few 
have  made  workers  in  iron  of  all  classes,  shillings  per  ton.  When  Mr.  Stirling's 
familiar  with  the  great  improvements  effected  toughened  pig  is  used  in  the  puddling  fur- 
by  Mr.  Morries  Stirling  in  the  manufactnre  nace  instead  of  common  pig,  and  the  alloy 
of  iron,  and  led  to  their  extensive  adoption.  added,  an  iron  is  produced  of  a  very  superior 
These  improvements  it  may  be  remembered  quality,  of  a  very  fibrous  nature,  and  much 
relate  to  both  ea»t  and  wrought  iron.  In  finer  in  the  fibre  than  the  iron  mentioned 
the  former  case  a  mixture  of  cast  and  above ;  this  will  be  found  very  advantageoua 
wrought  iron  in  oertain  proportions,  which  in  the  manufacture  of  thin  plates  and  sheets, 
has  the  effect  of  giving  a  fibrous  nature  to  Seeand.  The  admixture  of  a  different 
the  caat  metal,  and  thereby  greatly  increas-  alloy  in  the  puddling  furnace,  whereby  a 
ing  its  strength  and  tenacity  ;  for  all  kinds  quality  of  iron  is  produced  quite  opposite 
of  beams,  girders,  and  other  castings,  where  in  its  character  to  the  last ;  instead  of  being 
strength  is  required,  its  use  is  found  very  fibrous,  it  becomes  hard  and  crystalline — 
advantageous  and  economical.  Beams  cast  approaching  to  the  nature  of  steel.  The 
of  the  toughened  iron  may  be  made  of  less  average  stretch  of  common  round  bars  1 
dimensions,  and,  consequently,  of  less  weight  inch  diameter,  is  about  3  inches  per  foot ; 
than  if  cast  of  common  metal,  to  support  the  whereas  the  average  of  Mr.  Stirling's  bar** 
same  load ;  and  they  have  the  advantage  of  dened  iron  is  from  one- eighth  to  three- 
deflecting  to  a  greater  extent  than  common  eighths  of  an  inch  per  foot.  This  shows 
inm,  and,  therefore,  are  not  so  liable  to  sud-  the  great  stiffness  obtained  by  his  method. 
den  fsilore.  The  crystalline  nature  of  this  descriptioa  of 
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iroo  eauet  it  to  resist  compression,  Ismina- 
tbn,  and  abrasion.  Thus,  for  the  top  por- 
tions of  wroQght-iron  girders,  it  is  precisely 
wkst  is  required  to  resist  the  compression 
fbree,— the  fibrous  iron  being  used  for  the 
bottom  portion  to  resist  the  tension.  For 
rails  and  tyres  for  wheels  this  sort  of  iron  is 
peculiarly  adapted ;  the  top  of  the  rails  and 
the  outalde  of  the  tyres,  being  made  with  it, 
will  resist  the  wear  and  tear  and  lamination 
so  universally  complained  of;  and  rails  made 
of  the  patent  iron  are  found  to  answer  re- 
markably well.  Tliey  have  been  used  on 
the  East  Lancashire,  Caledonian,  Edinburgh 
and  Glasgow,  and  other  Railways  with  great 
snceess.  The  extra  cost  of  rafls  made  of 
tilts  iron  being  only  from  7s.  6d.  to  lOs.  per 
too. 


apiciriOATioMS  of  bnolish  patknts  bn- 

■OLLBS  DUniNG  THB  WBBK  BNDIMO 

JULY  22,  1851. 

Bbitbt  Gbissbll,  of  the  Regent's- 
canal  Iron  Works,  and  Thbophilus  Rbd- 
wooD,  of  Montague  -  street,  professor  of 
chemistry.  M»r  improvemenU  in  coating 
■Mteff  wUh  other  metaU.  Patent  dated 
January  11,  1851. 

1.  For  coating  iron  with  sine,  the  paten- 
tees melt  the  sine  in  an  open  bath  or  vessel 
of  suitable  size,  and  place  upon  its  surface  a 
stratum  of  chloride  of  zinc  (obtained  by  dis- 
solving sine  in  muriatic  acid,  and  evaporat- 
ing the  product  to  dryness),  or  of  a  mixture 
of  dkloride  of  zinc  and  chloride  of  potas- 
sium in  the  proportion  of  eight  parts  of  the 
former  to  ten  of  tbe  latter,  or  of  a  mizture 
of  equal  parts  of  chloride  of  zinc  with 
chloride  of  sodium,  or  anhydrous  sulphate 
of  zinc  with  chloride,  of  potassinm  or  so- 
dium. When  the  salt  is  in  a  state  of  fusion 
the  metal  to  be  coated  is  placed  in  the  bath, 
and  allowed  to  remain  there  till  a  coating  of 
saiBcient  thickneas  has  been  obtained ;  it  is 
then  withdrawn,  and  any  parts  of  its  surface 
imperfectly  covered  are  sprinkled  with  sal- 
ammoniac,  and  the  sbeet  of  iroo  again  im- 
mersed in  the  bath. 

2.  For  coating  zinc,  or  iron  coated  with 
zmc  or  other  metal,  wilh  metallic  alloys,  the 
alloy  employed  is  melted  in  an  open  vessel, 
and  a  stratum  of  chloride  of  zhic  mixed  with 
equal  parts  of  sal*  ammoniac  deposited  on  ita 
surface.  The  iron  or  other  metal  is  then 
plunged  into  the  molten  bath,  and  allowed 
to  remain  there  until  a  coating  has  been 
deporited  in  it. 

One  of  the  alloys  which  the  patentees  em- 
ploy consists  of  26  parts  of  tin,  10  parts  of 
zhie,  and  5  parts  of  lead,  but  they  do  not 
confine  themselves  to  these  proportions. 
They  also  use  the  alloy  known  as  "  fusible 


metal,"  the  proportions  of  which  may  be 
varied ;  provided  always  a  melting  point  less 
than  400"*  Fahr.  be  ensured.  A  '*  fusible 
metal,"  suitable  for  the  purpose  is  composed 
of  8  parts  bismuth,  5  parts  lead,  and  3  parts 
tin. 

3.  To  coat  iron  or  other  metals  with  tin 
or  tin  alloyed  with  lead,  t^e  tin  or  alloy  is 
first  melted  as  before  directed,  with  a  stra- 
tum of  chloride  of  zinc  and  sal- ammoniac  on 
its  surface,  and  the  iron  or  metal  to  be  coated 
is  immersed  in  the  molten  metal  until  suffi- 
ciently covered.  The  patentees  here  ob- 
serve, that  it  will  be  found  advantageous  to 
remoTc  the  sheet  of  metal  undergoing  coat- 
ing from  the  bath  at  intervals,  and  again  im- 
merse it  in  order  that  its  surface  may  be 
brought  well  in  contact  with  the  fused  salt. 
They  also  recommend  that  the  sbeet  of 
metal  shoold  in  the  first  instance  be  dipped 
into  a  hot  solution  of  chloride  of  zinc  acidu- 
lated slightly  with  muriatic  add. 

4.  For  coating  iron  or  other  metals  with 
silver,  or  any  alloy  of  silver  and  copper,  the 
metal  to  be  coated  must  be  first  amalga- 
mated with  mercury.  In  the  case  of  iron, 
tbe  following  is  the  process  adopted  :*^12 
parts  of  mercury,  1  of  zinc,  2  of  sulphate 
of  iron,  2  of  muriatic  add,  and  12  of  water, 
are  mixed  together  and  heated  in  an  open 
vessd  to  about  200°  Fahr.,  the  iron  is  then 
immersed,  and  the  mercury  rubbed  into  its 
surfaces  until  amalgamation  is  effected.  Hie 
silver  or  alloy  is  to  be  melted  in  a  crucible, 
and  the  amalgamated  iron  placed  therein, 
when  a  coating  of  silver  or  alloy  will  be 
deposited. 

5.  To  cost  iron  with  copper  or  brass,  or 
with  an  alloy  of  copper,  with  zinc,  lead,  or 
tin,  the  copper  or  other  coating  is  to  he 
melted  in  a  suitable  vessel,  and  a  stratum  of 
borosilicate  of  lead  (obtained  by  caldning 
together  24  parts  borado  acid,  112  parts 
oxide  of  lead,  and  16  parts  silica)  placed  on 
its  surface  ;  the  iron  is  then  to  be  plunged 
into  the  molten  metal,  and  retaineid  there 
until  a  coating  is  deposited  on  it.  Iron 
coated  with  tin  or  lead,  or  amalgamated  aa 
before  described,  may  be  also  treated  in  a 
similar  manner.  Another  method  of  coat- 
ing iron  with  copper  is,  to  place  in  a  cruci- 
ble a  quantity  of  chloride  of  copper,  upon 
which  is  laid  the  iron  to  be  coated,  and  over 
that  a  quantity  of  charcoal.  The  crucible  is 
then  submitted  to  a  red  heat,  and  the  chlo- 
ride of  copper  fused,  and  a  coating  of  cop* 
per  deposited  on  the  iron.  Or,  the  vapour 
of  chloride  of  copper  may  be  employed  for 
the  same  purpose.  The  coating  of  copper 
thus  obtained  may  be  converted  to  one  of 
brass  by  exposing  tbe  sheet  of  metal  to  the 
vapour  of  zinc  in  a  closed  vessel. 

Claim*, — 1.  The  use  of  chloride  of  zinc, 
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Bpt)lied  ae  described— ill  ft  pr^tiotisly  fdsed 
state ;  lUso  tha  ttib  of  chloride  of  iliie  mixed 
witll  elkloride  of  potaMiam  or  chloride  of 
soditim,  and  of  aalphate  of  zinc  in  tniztnre 
with  chloride  of  potaaftinoi  or  chloride  of 
Bodiam,  in  manner  described. 

2.  The  ose  of  the  alloys  specified  or 
referred  to,  and  oL  the  process  described  for 
costing  metals  with  shch  allojs. 

S.  The  use  Of  s  miztnre  of  chloride  of 
zinc  and  sal-amniooiac,  which  is  kept  in  a 
state  of  fusion  Orer  the  surface  of  the  tfaelted 
tin,  or  alloy  of  tin  and  lead,  In  effecting  the 
deposition  of  these  ihetals  on  the  sarfkce  at 
other  metals. 

4.  The  process  of  coating  iron  or  bthe^ 
metals  with  silver,  or  silver  alloyed  with 
copper,  by  amalgamatlhg  the  surface  df  the 
metal  to  be  coated,  and  ttten  putting  it  intol 
the  ihelted  silver  or  alloy. 

5.  The  use  of  borosllicate  df  lead  kept 
in  a  flaid  state  on  the  snrfabe  of  the  melted 
copper  or  brass,  or  alloy  of  co^jpei*  with 
zinc,  tin,  or  lead.  Used  for  coatidg  iron  by 
immersion. 

6.  The  prbcesfl  of  coating  iron  with  cop- 
pier  by  exposing  the  iron  at  a  red  heat  to  the 
action  of  fused  chloride  of  copper  or  its 
vSpoar,  and  of  subsequently  converting  the 
coating  of  copper  to  a  coating  ${  brass,  by 
ezposibg  Che  former  to  the  ilction  Of  vapoilrs 
of  zinc. 

tlHAttLKK  BaKlow,  of  Chancery-lsne. 
Fbr  improvementt  in  propelling,  (Com- 
municated by  Abner  Chapman,  of  Fairfax; 
Franklin,  Vermont,  U.S.)  Patent  dated 
January  11,  1851. 

CUtinu, — I.  A  paddle  wheel  formed  with 
winding  curved  paddles,  or  blades,  set  at  an 
angle  between  the  rims  of  the  wheel. 

2.  A  paddle-wheel  constructed  with  double 
sets  6f  winding-curved  blades.  Set  at  oppo- 
site angles,  in  each  of  the  sections  of  which 
thfe  wheel  is  composed,  and  with  a  space  left 
between  the  sections. 

SAMbtL  Hall,  late  of  Basford,  near 
Nottingham,  civil  engineer.  For  improve' 
Wkenh  in  the  manufacture  qf  starch  and 
gums.     Patent  dated  January  11,  1851, 

Claims, — 1.  The  use  of  chlorine  alone,  or 
in  Oombinatidtt  with  water,  but  not  com- 
bined with  lime,  for  bleaching  starch  and 
rendering  it  trhlte.  Also,  the  use  of  sul- 
phurous acid  in  its  fluid  or  gaseous  state, 
for  the  same  purpose. 

2.  The  use  of  chlorine  for  bleaching  gums. 
Also  the  nse  of  sulphurous  acid  in  any  suit- 
able state  for  acting  on  gums  with  the  excep- 
tion of  "all  the  varieties  of  gum  arable, 
including  that  brought  from  Senegal." 

8.  The  combining  or  commixing  of  starch 
and  gums  in  any  proportions  that  may  be 
neoetoy  for  the  purposes  to  which  they  are 


apfAied,  but  which  proportions;  owing  to 
the  various  qualities  df  starch  atd  gums, 
and  the  variety  of  uses  for  which  they  are 
required,  experience  alone  can  determine; 
Also  the  use  of  alkaline,  fiaccharlne  or 
saponaceous  matters,  or  lime,  or  hydrate  of 
lime,  or  lime-water,  previous  to,  or  during 
the  evaporation  or  desiccation  of  gum  or  of 
starch  and  gums  conjointly.  Also,  the  evA- 
pbratldn  or  desiceMtion  df  starch  and  guma 
(inclusive  of  gum  arable),  or  the  mixtures  df 
both,  by  meHns  of  a  vacuum,  or  under  a 
pressure  less  than  that  of  the  atmosphere. 
Also,  the  process  of  theinspissationofgoms 
b^  the  evaporation  of  the  water  in  which 
they  tire  dissolved,  in  vacuo,  independent 
of  or  combined  with  the  process  of  bleach- 
ing, by  means  of  chlorine  or  sulphurous  acid. 

Thomas  Allan,  of  Glasgow,  iron- 
founder.  For  certain  improvements  in 
paving  or  covering  roads t  streets^  and  other 
surfacei  of  a  similar  nature.  Patent  dated 
January  11,  1851. 

These  improvements  consist  in  the  em- 
ploy merit  of  paving  constructed  df  iron 
plates  and  blocks,  in  lieu  of  thai  of  wood  o^ 
stoile. 

C/flffiM.— 1.  The  employment  of  (:ilates  df 
iron  as  a  substitute  for,  and  cast  in  lodtatioir 
of  ordinary  stone  paving. 

2.  The  ^m{>loyment  of  separate  hollow 
boxes  or  blocks  in  the  formtition  of  iron 
pavement. 

3.  A  method  of  connecting  the  parts  of 
which  the  paving  is  composed,  by  means  of 
ribs  or  flanges. 

4.  A  method  of  forming  the  side  channels 
of  iron  paving. 

John  Alexakdeb.  AncHEH,  of  the 
Broadway,  Westminster.  Fbr  improvements 
in  the  manufacture  of  tobacco.  Patent 
dated  January  11,  1851. 

These  improvements  have  relation  to  the 
cutting  of  tobacco,  and  consist  in  a  combina- 
tion of  machinery  for  that  purpose,  in  which 
the  tobacco  to  be  cut  is  fed  in  between  two 
endless  chains,  by  which  it  is  carried  forward 
and  delivered  through  a  mouthpiece  to  be 
acted  on  by  revolving  cutters.  The  tobacco 
in  its  passage  between  the  chains  is  subjected 
to  the  action  of  free  steatn,  and  parts  of  the 
apparatus  are  heated  by  steam.  The  free 
action  of  the  cutting  blades  is  ensured,  and 
clogging  prevented  by  causing  them  to  re- 
volve in  contact  with  a  sponge  kept  con- 
stantly saturated  with  water. 

Claim,  The  tho6t  of  combining  machi- 
nery as  herein  described. 

WiLLiAsc  Melville,  of  Roe  Bank- 
works,  Lochwinnock,  calico  printer.  Fbr 
certain  improvements  in  manufacturing 
and  printing  carpets  and  other  fabric*. 
Patent  dated  January  11,  1851. 
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daimg. — 1.  A  peculiar  method  of  throw- 
ing or  actuating  the  needles  used  in  railing 
the  pile  in  weaving  carpets  and  other 
fahrica. 

2.  A  method  of  raising  or  forming  the 
pile  hj  actuating  or  throwing  a  needle  from 
each  aide  of  the  fabric. 

3.  A ,  method  of  guiding  the  needles  by 
an  elastic  gui(le  or  spring. 

4.  A  method  of  working  the  needle  action 
bj.  trea^^lea,  or  other  actuating  apparatus, 
working  in  connection  or  concert  with  tte 
actuating  apparatus  of  the  shed  or  sheds  of 
the  fabric  wherein  one  needle  is  inserted 
whilst  the  wool  or  yarn  of  the  fabric  is 
brought  over  or  under  the  other. 

5  &  6.  The  use  of  expanding  or  contract- 
ing oeedlea  for  the  purpose  of  facilitating 
the  withdrawal  of  the  needles  from  the 
pile. 

7*  The  use  of  a  doublp  reed  for  working 
IB  connection  with  two  shuttles. 

8.  The  employment  of  a  reed  formed  with 
a  ledge  or  race  on  the  dents  or  slips  thereof 
for  aurrying  the  second  shuttle. 

9.  A  method  of  printing  devices  or  pat- 
terns on  jarns  or  woven  fabrics  by  means 
of  surface  rollers  revolving  in  or  dipping 
into  colour  troughs  or  servers,  or  supplied 
by  a  feed  roller  revolving  in  such  troughs. 

10.  A  method  of  constructing  printing 
rotlera  with  the  periphery  formed  or  ad- 
justed in  sections  for  the  purpose  of  facili- 
tating the  variation  of  the  pattern. 

11.  The  employment  of  wire  cloth  or 
other  permeable  fabric  in  printing  yarns. 

12.  A  method  of  holding  up  the  yarn  and 
supporting  it,  at  a  uniform  tension  by  the 
employment  of  a  separate  fabric  on  one  or 
both  tides  thereof. 

13.  A  method  of  printing  yarns  by  ap- 
plying the  colour  through  a  permeable 
fabric. 

14.  A  system  of  steaming  printed  yarns 
and  woven  fabrics  directly  as  delivered  from 
the  pirinting  machinCi  by  passing  the  same 
through  a  steaming  apparatus. 

15.  A  method  of  printing  woven  fabrics 
without  the  use  of  an  upper  pressure  roller. 

16.  A  method  of  printing  woven  fabrics 
without  the  use  of  a  blanket,  by  the  employ* 
mcnt  of  an  upper  printing  surface  pressure 
roller. 

17.  A  method  of  forming  or  producing 
the  pattern  on  the  surface  of  the  printing 
rollers.  [A  plain  roller  of  the  same  size  as 
the  printing  roller  has  its  surface  covered 
with  gutta  pcrcha  and  flannel  lined  out  in 
squares,  on  which  the  pattern  is  drawn,  and 
these  squares  are  then  cut  out  and  attached 
to  the  surface  of  the  sections  of  the  printing 
roller,  their  position  thereon  being  deter- 


mined by  pattern  lines  drawn  for  the  pur- 
pose.] 

John*  Clarkson  Milns  and  Samukl 
PiCKSTONB,  of  RadclifTe-bridge,  manufac- 
turers. For  certain  improvements  in  machi' 
nery  or  apparatus  used  in  spinning ^  doub^ 
linfft  and  weaving  cotton,  flax,  or  other 
fibrous  substances.  Patent  dated  January 
11,  1851. 

C/aims, — 1.  The  application  of  water  to 
cotton  and  other  fibrous  materials  as  it 
passes  through  the  spinning  machine. 

2.  The  application  of  a  revolving  surface 
or  surfaces,  for  the  purpose  of  conveying 
moisture  to  cotton  and  other  material  in  its 
passage  through  the  spinning  or  doubling 
machine,  or  for  revolving  in  contact  with 
moistened  yarn. 

3.  The  application  of  starch  or  other 
gummy  or  stiffening  material  to  cotton  or 
other  substance,  as  it  passes  through  the 
spinning  or  doubling  machine  by  means  of 
a  roller  or  rollers  immersed  in  such  the 
starch  or  stiffening  material,  and  revolving 
in  contact  with  the  cotton  or  other  sub- 
stance. 

4.  The  application  of  artificial  heat  to 
cotton  and  other  substance,  for  the  purpose 
of  drying  sQch  substance  after  having  been 
moistened  in  the  spinning  or  doubling 
machine. 

5.  The  employment  of  cork  for  constitut- 
ing the  drag-washers  in  spinning  machines. 

6.  The  construction  of  the  guides  of  the 
rising  shuttle  boxes. of  looms  in  such  man- 
ner that  each  side  thereof  maybe  capable  of 
independent  adjustment. 

George  Anstey,  of  Brighton,  gent» 
For  certain  improvements  in  consuming 
smoke  and  in  regulating  the  draught  in 
chimneys.     Patent  dated  January  \\,  1851. 

The  improvements  here  claimed  com- 
prehend, 

1.  A  method  of  consuming  the  carbo- 
naceous inflammable  matter  contained  in 
smoke,  by  causing  it  to  pass  through  a 
series  of  apertures,  and  thereby  retaining 
it  longer  in  contact  with  the  flame  and  heat 
of  the  fireplace  or  furnace  to  which  such 
apparatus  mny  be  attache-1. 

2.  A  method  of  maintaining  an  equable 
temperature  at  th<?  top  of  a  chimney,  by 
attaching  thereto  an  apparatus  for  preventing 
the  too  sudden  ingress  of  wind. 

Alexander  Speid  Livingstone.,  of 
Swansea,  engineer.  For  improvements  in 
the  manufacture  of  fuel.  Patent  dated 
January  11,  1851. 

The  patentee  describes  and  claims, 
1.    An    arrangement   of    apparatus    for 
moulding  and  compressing  fuel  into  blocks. 
[In  this  machine  the  moulds  are  formed  in 
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an  annular  table,  which  rerolTes  orer  a 
iSzed  bed  plate,  and  the  fuel  mixed  with 
bitnminoiu  material  to  effect  iti  cohesion, 
when  subjected  to  pressure,  is  deliTered  into 
the  moulds  from  a  shoot  above  the  table, 
and  is  compressed  by  means  of  rollers  hsTing 
loosely  hung  projecting  arms  of  a  sise  equal 
to  the  apertures  of  the  one  above  and  the 
other  below  the  table  moulds,  and  rcToMng 
simultaneously  with  the  table,  the  arms  of 
the  rollers  taking  into  the  moulds  as  they 
are  brought  round  in  succession  by  the  re- 
Toiution  of  the  table.] 

2.  The  employment  of  a  long  oven  or 
tube  heated  to  different  degrees  of  tempe- 
rature at  different  parts  of  its  length,  for 
drying  the  blocks  of  fuel,  which  are  carried 
by  tables  running  on  rails,  and  caused  to 
progress  gradually  through  the  oven. 

3.  the  dr jing  of  the  blocks  of  fuel  by  sub- 
jecting them  to  degrees  of  temperature 
gradually  increasing  to  about  400*^  Fahren* 
hdt. 

Charlks  Barlow,  of  Chancery -lane. 
JPbr  Hmprovefment*  in  machinery  far  the 
mamifaeiure  qf  railway  chain.  (A  com- 
munication.)  Patent  dated  January  14, 
1851. 

The  machine  claimed  under  this  patent  is 
intended  to  effect  the  manufacture  of  rail- 
way chairs  from  plates  or  bars  of  metal  at 
a  single  operaUon.  A  piece  of  metal  of 
auiBcient  sixe  for  the  purpose  is  first  sheared 
off  from  the  plate  and  is  pressed  between 
two  dies,  one  being  stationary  and  the 
other  attached  to  a  Tertical-sliding  head,  by 
which  the  edges  are  berelled  off,  and  the 
holes  for  the  spikes  punched  out ;  the  par- 
tially-formed chair  then  passes  under  the  ac- 
tion of  two  other  dies,  attached  by  arms  to 
a  second  sliding  head,  by  which  the  lips  are 
formed  and  bent  up  and  the  operation  com- 
pleted ;  each  reTolutlon  of  the  mainshaft 
turning  out  a  chair  in  a  finished  state. 

Jban  Mauib  Taurinbs,  of  Paris,  en- 
gineer. For  certain  impravementt  in  the 
machinery  and  apparatut  for  meaeuring 
and  regmating  the  working  of  enginee. 
Patent  dated  January  16,  1851. 

ma  ioTcntion  relates  to  the  construction 
of  dynamometers,  in  which  the  fleiure  of  a 
spring  or  springs,  is^made  to  indicate  the 
amount  of  power  exerted  by  a  first  mover 
to  which  the  apparatus  is  attached,  but 
owing  to  the  unintelligible  nature  of  the 
spedfication,  which  is  apparently  a  literal 
translation  by  a  Frenchman  from  the  French 
originsl,  we  are  altogether  preduded  from 
entering  into  details. 

Cbarlbs  William  Lancastbr,  of  New 
Bond*street,  gun- maker.  For  improvemente 
in  the  wumujacture  qfflrearmt  and  cannone, 


and  of  prcjectilee.  Patent  dated  January 
16,1851. 

The  improvements  described  under  this 
patent  are  of  such  a  nature  as  to  require 
the  aid  of  drawings  to  render  a  description 
of  them  intelligible. 

Cbarlbs  Cowfbr,  of  Southampton- 
buildings,  Chancery-lane.  For  ingnrovC' 
menti  in  the  conttrttction  oj  apparatut  for 
manufacturing,  and  apparatue  for  retaining 
and  drawing  off  eoda-water  and  other 
aerated  liquore.  Patent  dated  January  16, 
1851. 

C/atiMf.— 1.  The  construction  of  appa- 
ratus for  manufacturing  aerated  waters,  by 
placing  within  the  generator  au  acid  vessd 
furnished  with  a  cock  or  valve,  and  so 
arranged  that  the  valve  may  be  opened  and 
closed  from  the  exterior. 

2.  The  general  arrangement  of  the  appa- 
ratus, in  which  the  generator  is  surmounted 
by  the  receiver,  and  inclosing  the  acid  vessel 
and  washing  vessel — both  the  generator  and 
receiver  being  furnished  with  agitators  on 
horixontal  axes. 

3.  The  construction  of  the  valves  of  bot- 
tles for  retaining  and  drawing  off  aerated  li- 
quors by  means  of  a  disc  of  vulcanized  caout- 
chouc or  other  suitable  elastic  material,whose 
edges  enter  a  recess  in  a  cap,  and  which  is 
pressed  against  a  rounded  or  flat  edge,  as 
described.  Also,  the  construction  of  such 
valves  of  a  disc  of  vulcanized  caoutchouc  or 
other  elastic  material,  contained  in  a  cap  so 
arranged  as  to  confine  the  disc. 

4.  The  spplication  of  a  flexible  metallic 
capsule  for  securing  the  valvular  stoppers  of 
bottles  for  containing  aerated  liquors,  the 
junction  being  made  good  by  cement,  or  by 
a  ring  or  collar  of  vulcanized  caoutchouc  or 
other  elastic  materiel. 

5.  The  construction  of  the  valvular  stop- 
pers of  bottles  for  containing  aerated  liquors 
in  such  manner  that  they  may  embrace  the 
neck  of  the  bottle,  and  be  compressed  closely 
around  it,  the  junction  being  made  good,  as 
in  the  former  case,  by  cement,  or  by  a  ring 
or  collar  of  vulcanized  caoutchouc,  or  other 
elastic  material. 

6.  The  application  of  a  cap  screw  on  the 
neck  of  the  bottle  for  securing  the  valvuUr 
stopper  of  bottles  for  containing  aerated 
liquors,  the  junction  bdng  made  good  by  a 
ring  of  vulcanized  caoutchouc,  or  other 
elastic  material. 

7.  Constructing  a  stopper  with  a  valve, 
and  affixing  the  same  to  a  bottle  for  con- 
taining aerated  liquors  by  lecnriog  it  into 
the  neck  of  the  bottle,  the  junction  being 
made  good  by  a  ring  of  vulcanized  caout- 
chouc, or  other  elastic  material. 

8.  The  application  of  a  collar  or  tube  of 
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Tsleanized  caoutchouc  as  a  spring  to  close 
the  Talve,  and  serring  at  the  same  time  as  a 
iweking  to  preTent  the  escape  of  liquid  round 
tfao  stem  of  the  YalTular  stopper. 

9.  The  construction  of  the  Talf  nlar  stop- 
pers for  bottles  for  retaining  and  drawing 
off  aerated  liquids  with  the  stem  of  the  valYe 
made  hollow,  and  with  perforations  therein 
for  the  purpose  of  admitting  air. 

10.  The  oonstmetion  of  TalTular  stop- 
pen  for  retaining  and  drawing  off  aerated 
liqaors  with  a  tube  which  acts  as  the  apout, 
and  bj  pressing  down  which  the  valve  is 
opened. 

11.  A  method  of  securing  the  capsules 
and  stoppers  of  bottles  for  retaining  and 
drawing  off  aerated  liquors. 

GusTAT  Adolfr  Buckholz,  of  Agar- 
street.  Strand,  civil  engineer.  For  <m- 
pnweminiM  in  printing^  and  in  the  rnanu- 
Jkehtre  of  priniing  a/tparaius,  and  dUo  in 
Jkldmg  and  cutting  apparaiui.  Patent 
dated  January  16,  1851. 

CUdnu. — I.  Certain  machinery  or  appa- 
ratus for,  and  methods  of  manufacturing 
printing  rollers  or  cylinders.  [The  patentee 
employs  a  hollow  cylindrical  matrix  of  gutta 
pereha,  and  compresses  thereinto  gutta  per- 
eha  in  a  plastic  state,  in  order  to  obtain  a 
printing  surface  for  the  roller  or  cylinder.] 

2.  'Ae  construction  of  printing  machi- 
nery in  such  manner  that  the  middle  roller 
(where  three  rollers  only  are  employed),  or 
all  the  rollers,  with  the  exception  of  the  first 
and  last  (where  more  than  three  rollers  are 
employed),  may  produce  impressions  on  two 
or  more  webs  of  paper  or  other  material 
simultaneously,  or  nearly  so,  and  so  also 
that  both  sides  of  the  paper  or  material'  may 
be  printed  during  its  passage  through  the 
machine. 

3.  A  method  of  forming  or  producing 
the  surfaces  of  inking  or  colour-serving  rol- 
lers for  printing  paper  or  other  material,  by 
the  employment  of  gutta  pereha  softened 
by  the  action  of  nitric  acid. 

4.  An  arrangement  of  apparatus  for  fold- 
ing continuous  lengths  of  paper  or  other 
materiaL 

RoBBRT  CooAN,  Lrioester-square,  glass 
merchant.  Pbr  improvements  in  the  appli- 
cation  of  plain  or  ornamental  glaee,  atone 
or  in  eowthinatUm  with  other  euitable  mate- 
riaie,  to  new  mul  ueefal  purpoeee  of  eon- 
eiruetion  or  manufictwre.  Patent  dated 
January  16,  1851. 

The  improvementa  cUimed  under  this 
patent  comprehend — 

1.  A  method  of  constrocling  portable 
show- fronts  for  shops,  verandahs,  green- 
bousee,  parilions,  tents,  and  other  similar 
erections   f^y  the  employment  of  plates, 


panes,  or  panels  of  glass  set  in  frames  of 
wood  or  iron,  which  frames  are  constructed 
in  detached  parts,  and  may  be  so  connected 
together  as  to  form,  when  differently  com* 
bined,  the  erections  above  mentioned.] 

2.  An  improved  glass  ventilator,  or  any 
modification  thereof.  [A  glass  frame  is 
attached  inside  of  a  window  inclining  in- 
wards fipom  the  bottom,  and  having  an  open 
space  at  top;  a  narrow  opening  or  sHt 
is  made  in  the  top  of  the  window,  of  the 
whole  width  thereof,  to  admit  of  the  eaeape 
of  heated  and  vitiated  air  from  the  room, 
and  this  is  further  assisted  by  talcing  out  a 
pane  from  the  bottom  of  thie  window,  and 
allowing  the  external  air  to  enter  between 
the  window  and  inclined  frame.] 

3.  The  construction  of  striking  and  pro- 
pagating glasses,  with  a  hollow  conical  space 
or  inverted  tube  in  the  centrct  for  receiving 
and  communicating  heat  to  the  earth  con- 
tained in  the  pan. 

4.  The  application  of  glsss  for  making 
the  barrels  of  chums  in  combination  with 
dashers  and  beaters  of  wood  or  other  non- 
corrodible  material.  [The  patentee  also 
specifies  another  sppUcation  of  glass  to 
domestic  purposes  ;  vis.,  for  making  dish- 
covers,  which  possess  the  adrantages  over 
the  wire  cloth  ones  hitherto  in  use,  of  being 
easily  cleaned,  and  not  liable  to  corrosion 
or  deterioration  from  dampness.] 

5.  The  use  of  tubular  glass  oandleatieks 
graduated  on  the  outside,  for  the  purpose 
of  showing  the  hour  [by  burning  a  candle 
which  is  raised  as  consumed  by  a  ooiled 
spring]. 

6.  The  application  to  pens  and  pencils  of 
a  hollow  moveable  glass  case,  which  may  be 
made  aleo  to  aniwer  the  purpose  of  a 
handle. 

7.  A  method  of  constructing  monuments 
''  in  commemoration  of  illustrious  men  and 
remarkable  events,"  of  blocks  or  slabs  of 
glass,  which  may  be  cast  or  moulded  to  any 
design  or  part  of  a  design. 

Frbdbbiok  WatsoVj  of  Moss -lane, 
Hulme,  gentleman.  For  improvemenie  in 
saiie,  rigging  f  and  ehipe'  Jlttinge,  and  ma* 
ehinerg  and  apparatue  employed  therein. 
Patent  dated  January  16,  1851. 

These  improvements  consist  in  applying 
to  the  propulsion  of  ships  or  vessels  the 
power  derived  from  the  action  of  the  wind 
on  sails  arranged  in  a  circular  framing,  like 
thoae  of  a  windmill,  and  supported  above 
the  deck  of  the  veasel, — the  motion  of  the 
sails  being  communicated  by  auitable  gear- 
ing to  paddle-wheela  or  other  propellers. 

The  clilm  is  for  the  application  to  ships, 
boats,  and  vessels,  of  saila  and  rigging  ar- 
ranged on  the  above  principle,  for  comma 


78  ENOLISH  SPKCrFIOATIONfl  BHSOLLED   DUBDia  TBI   WXBK. 

nicitiiig  notioD  to  the  bnlli  thereof  by  Ihe 

■gency  ot  paddle- wheeli,  wreiri,  or  otbu  Tig.  I. 

propellera, — the  leil*  being  acted  on  by 

wind,  initead  of  iteim   or  other  rnotiTs 

•gent. 

Gkokoi  Nobuan,  of  Sborediteh,  cabl- 
net-miker.  For  an  impravtd  eooting  <md 
loiling  appareiat.  Patent  dated  Jinuaiy 
18,  1851. 

Tbeie  improvementi  in  appiratoi  lor 
cooking  and  boiling  bate  fat  tbeir  object 
the  application  of  beat  dcriTable  from  iteam, 
in  conbiDalion  with  that  radiated  from  or 
tmumitled  throogh  the  ialtraal  inrface  of 
the  iteam  generator,  to  cooking  parpoiee, 
nhereby  the  apperatoa  ii  rendered  more 
economic,  cODTenient,  and  luitable  for  the 

{ireperation  of  Tariona  articlei  of  food  tban  ^-_  2. 

any  of  the  cooking  apparstaiei  nr—  ' 


nal  el 


on,  fig.  i 


gitodinal  section,  and  fig.  3  a  plan  of  thU 
imprOTcd  apparalag.  A  A  and  B  B  ore  two 
■imilar-ihaped  Teiatla,  wliich  ate  connecled 
together  near  to  their  upper  edgei  bj  a 
flange  or  ilrip  of  metal  C  C.  The  inner 
and  smaller  reaiel  is  made  of  incb  slie  aa  to 
leave  an  iuterrening  apsce  D  D  of  about 
three -qn arte ra  of  so  inch,  more  or  leu,  be- 
tween Ihs  sidea  and  bottom  of  the  two. 
When  the  article  'u.  in  nae,  this  intermediate 
apace  is  partly  filled  with  water,  which  ii 
introdneed  through  the  plug  E  fitted  into 
the  bottom  of  the  trough  or  channel  formed 
by  the  upper  edges  of  the  vessels  A  B  and 
the  flange  or  atrip  of  metal  C  by  which  tbey 
are  connected  togetber.  F  is  a  tray  or  pan, 
into  which  meat,  finh,  or  poultry  to  be 
cooked  ia  placed.  G  ia  a  perforated  tray, 
which  is  placed  orer  the  tray  F,  and  is  em- 
ployed for  holding  potatoes,  cerrota,  or 
other  Tcgelablea.  F  P  are  two  pipea  which, 
at  tbeir  upper  eods,  are  open  (o  the  interior 
of  the  space  D  D,  between  the  leaiela  A  and 
B ;  St  theit  lower  ends  these  pipes  commu- 
nicate with  tbfl  interior  of  the  inner  Tessel  B, 
just  immediately  ahoTe  the  upper  edge  of  the 
tray  F,  lo  that  when  the  apparatus  is  set 
upon  the  fire,  or  heated  hy  any  other  meana 
to  cause  the  water  to  boil,  the  ateim  gene- 
rated witbio  the  chamber  D  ia  projecled 
^m  the  lower  ends  of  the  pipes  1 1  directly 
npon  the  conleula  of  the  loiter  trey,  by 
which  they  are  speedily  cooked,  while  the 
ateam  at  the  same  time  pssiing  up  through 
the  nppertiay  smoiigit  the  legelables  placed 
upon  it,  prepares  Ihem  (or  uw.  &  is  ■ 
gauge-lap  for  regulating  the  quantity  of 
water  put  into  ibe  apparstoi  Id  the  first 
instance,  the  chamber  D  beiug  filled  until 
it  runs  out  st  ibc  tap.  L  is  the  coTer.  In 
the  engraiiogs  the  openings  of  Ibe  steam 
pipe*  1 1  into  the  imerior  of  Ibe  'esiel  B 


are  shown  as  bdng  placed  Immediately  orer 
the  top  of  the  lower  tray,  bat  it  will  be  ob- 
Tiona  that  they  may  be  placed  further  up  or 
lower  down  at  pleasure,  according  to  the 
naea  to  whieh  the  apparatus  ia  to  be  applied. 
Ia  some  cases,  snch  ■■  the  melting  of  glne 
and  other  like  aabatances,  the  steam  pipei 
may  be  carried  into  the  interior  of  tbo 
chamber  B,  >o  as  to  terminate  amongst  and 
project  the  steam  directly  into  the  sub- 
sUncea  in  that  chamber ;  and  the  trays  may 
be  altogether  diipenaed  with.  The  melted 
sobatances  would  in  snch  caaea  be  run  off 
by  a  tap  communicating  with  the  ioner  Tea- 
sel B.  MM  are  cape,  in  which  the  upper 
end*  of  the  pipe*  1 1  ire  placed. 
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CSemn.— >Tlie  conitnictioii  of  cooking  and 
boiling  BpparatQB  in  rach  manner  that  the 
nihstances  to  be  ooolced  or  boiled  are  aimnl- 
taneonily  anbjected  to  the  action  of  iteam, 
and  of  radiated  or  of  transmitted  heat,  ai 
before  deacribed. 

Gnonon  Frkderick  Muntz,  Jnnior. 
Fifr  iwgfrovements  in  furnace*  applicable  to 
th€  melting  of  metals  for  making  braMs, 
feUow  metal,  and  other  compound  metals, 
Fitent  dated  January  18, 1851. 

These  improTementa  have  for  their  object 
the  prcTention  of  the  loss  from  volatiliza- 
tion which  occurs  when  melting  «n4  mixing 
metals  (especially  when  zinc  is  employed) 
for  tJie  manufacture  of  brass  and  other 
similar  compound  metalB,  and  ponsists  in 
the  adaptation  to  the  melting  furoaces  of 
two  additional  dampers,  one  in  the  bridge  of 
the  furnace,  to  shut  off  communication  be- 
tween the  fire  and  the  metal ;  and  the  second 
between  the  melting-pot  and  the  chimney, 
lliere  is  also  an  additional  flue  (provided 
with  a  damper)  between  the  fire  and  the 
chimney,  for  carrying  off  the  smoke  and 
products  of  combustion  when  the  bridge 
damper  is  closed.  The  mixing  operation 
will  be  thus  performed  in  a  close  chamber, 
and  the  loss  from  Tolatilization  much  less- 
ened, if  not  entirely  preyented. 

Claim,  —  The  construction  of  furnaces 
for  melting  and  mixing  metals,  for  making 
brass  and  other  compound  inetals,  in  which 
zinc  forms  a  part,  which  will  allow  such 
asetals  when  melted,  and  whilst  being 
mixed,  to  be  confined  or  nearly  so  from  the 
air,  by  the  furnace  being  converted  into  a 
close,  or  nearly  close  chamber  ;  thereby 
prerentiog  a  great  deal  of  the  loss  which 
occurred  from  volatilization  in  mixing  such 
metals  in  the  furnaces  in  use  previous  to  the 
date  of  this  inyention. 

William  Rzes,  of  Pembrey,  Caimar- 
then,  coal  agent.  Fur  certain  improvements 
in  tJke  preparation  oj  fuel.  Patent  dated 
January  18,  1851. 

The  object  of  these  improveipents  is  to 
effect  the  consolidation  of  cnaall  coal,  or  of 
coal  admixed  with  coke,  into  a  compact 
mass  without  the  aid  of  extraneous  sdbesive 
matter. 

In  carrying  out  Lis  ioTention,  the  paten- 
teeprefers  to  use  bituminous  ccal  reduced 
to  small  pieces  and  dried  by  a  gentle  heat, 
which  he  places  in  moulds,  ana  submits  to 
a  low  continuous  heat,  cf  such  a  nature  as 
to  tfftct  the  partial  fusion  of  the  coal  with- 
out volatilizing  the  gases  contained  therein. 
By  these  means  blocks  nnay  be  obtained  of 
an  even  fracture,  and  the  same  specific  gra- 
vity as  the  coal  previous  to  the  heating 
operation.     When  blocks  of  a  very  com- 


pact ohiraoter  are  required,  the  moulds  are 
submitted  to  and  retained  under  compression 
during  the  heating  process. 

CMim.— The  confining  of  ooal  or  a  mix- 
ture of  coal  and  coke  in  moulds  or  yessels 
that  are  ur-tight,  or  nearly  so,  and  exposing 
the  same  to  heat  and  pressure  in  manner 
described,  thus  retaining  the  gaseous  oon- 
stituents,  and  causing  them  to  aid  in  the 
fusion  and  ultimate^  cohesion  of  the  fuel 
into  a  compact  mass. 

John  Lunau,  junior,  of  Wharl-ro»d, 
City-road,  merchant.  For  improvemsnts  in 
purifying  or  filtering  oils  or  other  H%u\ds 
Patent  dated  January  18,  1851. 

The  object  of  these  improvements  is  to 
produce  an  oil  of  a  superior  qualjty  for 
lighting  and  luhcicating  purposes,  apd  (his 
is  effected  by  the  addition  to  the  oil  under 
treatment  (whether  animal,  mineral,  or  vege- 
table),  of  a  aoffipient  qnanti^y  of  cr^spsote, 
or  of  the  essential  oils  of  cummin,  aniseed, 
or  rosepiary,  to  produce  fermentation,  aAer 
which  the  oil  is  passed  through  a  flannel 
filter  (the  action  of  an  exhaust  pump  being 
employed  to  facilitate  this  part  of  the  opera- 
tion), and  thereby  obtained  in  a  state  of  great 
purity. 

RicHAKD  Btcroft,  of  Pi^radise  Wolao- 
ken,  gentleman.  For  improvements  in 
apparatus  to  be  used  by  pertons  to  secure 
warmth  and  drynese  when  travelling.  Pa- 
tent dated  January  18,  1851. 

The  apparatus  here  specified  is  specially 
adapted  for  the  use  of  persons  travelling  in 
carriages,  or  otherwise  in  i^  siltipg  posture. 
It  consists  of  a  light  metal  framing  forming 
the  back  and  sides,  to  which  is  attached  a 
covering  folding  over  the  front,  and  with  a 
strap  to  attach  it  to  the  person  using  it. 
The  wrapper  is  lined  with  some  fab|-ic  hav- 
ing a  long  pile,  or  with  sheepskin  or  fur, 
for  the  purpose  of  securing  warmth  when 
travelling  \n  open  carriage^ ;  and  in  this 
latter  case,  it  is  also  provided  with  a  hood 
for  entirely  enveloping  the  user. 

Claim. — The  construction  of  apparatua 
in  the  manner  described,  for  the  purpose  of 
securing  dryness  and  warmth  when  travel- 
ling. 

EoMUMn  Pace,  of  the  firm  of  Tylor  and 
Pace,  of  Queen-street,  iron  bedstead-makers. 
For  certain  improvements  in  bedsteads, 
couches,  chairs,  and  other  like  articles 
qf  furniture.  Patent  dated  January  21, 
1851. 

Claims.  —  1.  The  constructing  of  the 
frames  of  bedsteads,  couches,  and  other 
like  articles  of  furniture  of  sheet  iron,  drawn 
into  angular  or  other  suitable  forms  by 
passing  the  same  through  dies  or  rollers 
shaped  to  produce  such  forma. 
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2.  A  peoallar  method  of  oolistnietliig 
the  joints  of  bedi,  conches,  chain,  and 
other  like  articles  of  famitare. 

3.  A  method  of  forming  the  laths  for 


beds,  cottcbes,  chairs,  and  other  seats,  and 
also  two  ssTeral  modifications  of  the  same. 

4.  A  peculiar    method  of  eoostracting 
the  rails  of  bedsteads  and  cots. 


Speeiflcation  Due,  hui  not  EnroUed, 

William  Blliott,  of  St.  Helen's,  Lan-      the  moM^faciure  of  alkah.     Patent  dated 
eashire,   chemist.    For   impraoememti   in      Jannarj  21,  1851. 
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Arthar  Field,  of  Lambeth,  gentleman,  for  Im- 
proTements  in  the  mumfhctuie  of  candles,  night- 
fighte,  and  mortan.    July  2t ;  six  montha. 

Samuel  Varley,  of  Sheffield,  engineer,  for  im- 
proTements  In  retarding  and  stopping  railway  car- 
riages, and  in  making  communieauons  between  the 
guards  and  engine-dciyers  on  railways.  July  22; 
six  months. 

niomaa,  Earl  of  Dundonald,  admiral  in  Her 


Majesty's  Navy,  of  Chesterfield-street,  Middlesex, 
for  improvements  in  the  construction  and  manu- 
facture of  sewers,  drains,  water-ways,  pipes,  reeer- 
Toirs,  and  receptacles  for  liquids  or  souds,  and  for 
the  making  of  columns,  pillars,  capitals,  pedettsls, 
vases,  and  other  useful  and  omanjental  oUeots 
Arom  a  substance  never  heretofore  employed  for 
such  manuflsctures.    July  22;  six  months. 
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Thomas  Maisden,  of  Salford,  for  improvements  noch,  Renfrew,  North  *Britain,  calico  printer,  for 
in  machinery  for  hackling  and  combing  flax,  and  certain  improvements  in  manufacturing  and  print- 
other  fibrous  materials.    July  2.  Ing  carpets  and  other  fabrics.    July  10 . 

William  Melville,  of  Roebank-works,  Lochwin- 
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Proprietors'  Names.  Addresses.  Subjects  of  Design. 

259  T.  W.  Stephens Dublin  ^ Wheat  cleaning-machine. 

260  W.  H.  Dupr£ Jersey Albert  roof-light  and  econo- 

mical ventilator. 

261  R.  Anderson Westor,  South  Shields Lifeboat. 

262  R.  Powell Great  Pultney-street Military  coat  or  cloak. 

263  J.  PllmsoU Sheffield Moulding    or    surface     file> 

holder. 

264  J.  Plimsoll Sheffield Moulding   or    surfsoe    file- 

holder. 
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Allan's  ihprotbmints  in  ■lbctric  tblsg&aphs. 

Our  readers  tnay  have  noticed  the  pro^re^  th^ou^h  Parliament  of  a  Bill  for 
incorporating  a  new  Company^  to  be  called  "  The  United  Kingdom  Electric  Tele- 
graph Compan j»**  for  the  purpose  of  purchasing  and  working  certain  Letters  Patent 
granted  to  Mr.  Thomas  Allan,  of  Edinburgh  fsee  Vol.  liv.,  |p.  4lB},  and  the  fruitless 
opposition  which  has  been  made  to  the  Bill  by  certain  rival  parties.  We  are  not 
surprised  at  the  alarm  evinced  at  the  entrance  of  this  new  competitor  into  the 
field ;  for  if  we  rightly  comprehend  thfe  BcB)>e  of  Mr.  Allan's  improvements,  they 
will,  if  fairly  carried  out  in  practice,  coiHpel  a  large  reduction  in  the  present  high 
charges  for  wire  postage  (we  give  it  this  name  for  brevity's  sake)*  and  introduce 
besides  a  degree  of  precision  and  certaintk  which  has  not  been  realised  by  any  of  the 
plans  of  electric  communication  hitherlo  in  use. 

Mr.  AUan  prefers  the  original  needle  system  of  indication  hs,  on  the  whole,  the 
best  yet  devised,  and  it  is  to  that  exclusively  his  improvements  have  Irefereuce. 
These  improvements  he  Arrang^es  in  his  sp^ifioatimi  under  dix  distinct  heads ;  of 
which  the  following  are  the  leading  features : 

I.  The  first  improvement  described  consists  of  a  ''  mode  of  arranging  the  whole 
or  a  portion  of  the  letters  of  the  alphabet,  or  a  series  of  words  or  sentences,  into  sec- 
tions, so  that  each  of  the  letters,  words,  and  sentences  so  arranged  may  be  tele- 
graphed or  signalled  by  means  of  the  fiumber  of  the  section  to  tohich  it  behmg^f 
and  the  humber  or  position  of  it  in  such  section" 

II.  The  second,  which  seems  to  us  the  most  original  and  valuable  improvement 
of  the  whole,  we  shall  give  in  the  inventor's  owh  words  (with  but  slight  abridg- 
ment) : 

Another  part  of  toy  said  invention  consists  of  a  mode  or  modes  of  constracting  whit  I 
call  componnd  permanent  magnetS)  or  combining  several  simple  magnets  so  as  to  form  snch 
compound  magnets,  which  are  intended  to  be  need  for  electric  telegraphs,  and  also  of  a 
mode  or  modes  of  deflecting  or  giving  motion  to  snch  compound  magnets^  and  thereby  to 
deflect  or  give  motion  to  needles,  or  other  telegraphic  apparatus  connected  therewith  by 
means  of  the  united  action  of  such  compoaod  magnets  and  electric  coils  or  cylinders  of 
msnlated  wire  or  electro  magnets. 

I  make  my  compound  magnets  for  these  purposes  either  in  one  and  the  same  piece  or 
in  several  pieces,  and  then  combine  or  unite  the  pieces  together,  and  I  fix  a  componnd 
maghet  ionade  in  any  such  manner  upon  a  suitable  axle  or  spindle  mounted  in  bearings,  so 
that  the  axle  or  spindle  will  turn  or  move  freely  in  its  bearings  to  the  extent  to  which  it  is 
intended  to  be  capable  of  being  deflected  in  either  direction. 

These  compound  magnets  are  made  of  various  forms,  and  have  their  component  parts 
arranged  in  various  ways  for  the  more  conveniently  adapting  them  to  the  purposes  to  which 
they  are  to  be  applied,  and  the  manner  in  which  they  are  to  be  used,  and  I  construct  every 
snch  magnet,  and  fix  it  upon  an  axle  in  snch  a  way  that  the  action  of  each  of  the  arms  or 
poles  of  the  magnet  (either  by  attracting  or  repelling)  may  be  simultaneously  exerted,  and 
a  combination  of  their  several  forma  applied  in  deflecting,  turning  or  moving  the  com- 
pound magnet  upon  its  axle,  and  thus  through  the  medium  of  the  axle  or  spindle  deflect 
or  give  motion  to  a  needle  or  other  description  of  electric  telegraphic  apparatus. 

One  description  of  my  compound  magnets  I  form  in  such  manner  that  they  may  be 
used  in  conjunction  with  such  electric  coils  or  cylinders,  as  are  or  may  be  called  electro- 
dynamic  cylinders,  and  by  varying  the  construction  or  arrangement  of  the  arms  of  such 
magnets,  or  the  polarities  of  their  arms,  so  that  they  may  be  used  in  conjunction  with 
electro-magnets,  and  others  of  my  compound  magnets  are  formed  so  as  to  act  in  conjunc- 
tion with  hollow  electric  coils  or  cylinders  called  galvanometer  coils  for  the  purpose  of 
deflecting  or  giving  motion  to  such  compound  magnets,  and  thereby  to  the  needles  or  other 
descriptions  of  electric  telegraph  apparatus  connected  therewith. 

My  componnd  magnets  which  are  intended  to  be  used  in  conjunction  with  electro- 
dynamic  cylinders  are  made  in  such  a  mannir  that  each  arm  of  every  pair  of  arms, 
between  which  I  place  such  a  cylinder,  shall  haVe  either  a  north  or  a  sontli  polarization, 
that  is  to  say,  so  that  the  two  arms  at  the  sides  or  ends  of  every  coil  or  cylinder  shall  both 
have  the  same  polarity. 

The  cylinders  which  I  use  for  the  purposed  of  this  pari  of  my  invention  may  either  be 
made  of  round  wire  or  of  ribbon  wire,  and  I  make  such  cylinders  consist  of  several  yards 
of  wire,  insulated  by  gntta  peroha  ^  any  other  convenient  material,  and  wound  in  such  a 
manner  as  to  form  a  cylinder,  very  short  in  comparison  to  its  diameter. 
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I  place  a  ey Under  of  thii  description  between  etch  pair  of  afmt  of  one  of  these  oom- 
poiiiid  magnets,  eaeh  of  the  arnka  haTlng  (as  before  mentloaed)  the  same  polarity^  edd  I 
fix  eaeh  cf Under  with  a  portion  of  Its  periphery  towards  the  azie  of  th^  magnet,  and  widi 
tlw  plane  of  the  end  of  the  eoU  at  right  angles^  or  nearly  bo»  with  the  plane  of  the  side  of 
the  oomponnd  msgnet 


y%.18. 


The  sixes  of  the  cyUnders,  the  distances  bi^tween  each  arm  of  cterjr  pair  of  arms,  and 
the  ftxhil  of  Che  cyBnders,  InnAt  be  so  regulated  as  lo  aUow  6t  a  tUght  motion  or  taming 
bf  the  magnet  tipoo  its  axle :  one  half  (in  number)  of  the  arms  of  the  msgnet  resting 
^i;alail  this  ends  of  the  cylindters  when  the  magnet  has  1>eeii  movei)  or  turned  in  on^  ^irec- 
tioPi  and  the  other  half  (in  nttmber]  of  the  arms  of  the  maghet  resting  against  or  coming 
ineoBtUst  #!tii  the  o^osite  ends  of  the  cylinders  when  the  maetiet  has  been  moved  oje 
toriied  in  tite  oth%r  direbtion,  so  that  tbe  needle  or  other  telegraphic  apparatus  connected 
with  the  4ale  tfk*  ipindle  of  tlie  magnet  may  be  thus  deflected,  or  have  motion  given 
to  It. 

In  figs.  4  and  6  of  the  said  engraTings  I  have  shown  two  forms  of  this  description  of 
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oompoand  mag;nets,  each  of  which  may  be  either  made  of  one  piece  of  iteel,  or  of  seTertl 
pieces,  u  may  be  preferred. 

Fig.  4  b  a  aide  Tiew  of  a  compound  magnet  which  may  be  nied  for  deflecting  the  needle 
of  an  electrio-needle  telegraph  mounted  upon  tbe  end  of  the  axle  or  spindle  of  the  magnet, 
or  for  gif  ing  motion  in  a  similar  manner  to  any  other  description  of  deetric  telegraph 
apparatus. 

This  compound  magnet  is  shown  in  the  figure  as  having  four  pairs  of  poles  projecting 
from  tbe  centre  through  wliich  an  orifice  is  made  (as  shown  in  the  figure)  to  receive  the 
axle  or  spindle  upon  which  tbe  magnet  is  to 'be  mounted.  Each  arm  of  each  of  the  four 
pairs  of  arms  «a',  ^y,  ce',  Hdf^  is  magnetised  so  as  to  baTC  the  same  polarity,  each  of  the 
arma  a,  a',  and  also  each  of  the  arms  e,  c',  having  a  north  polarity,  and  each  of  the  arms 
(,  ^,  and  also  each  of  the  arms  <f,  ^^  having  a  south  polarity,  and  I  magnetise  the  arms  so 
that  the  two  arms  a',  e,  and  h,  e,  shall  together  form  a  horse- shoe  or  bent  magnet  tf'f.e,  h^ 
and  so  that  the  other  arms  of  the  compound  magnet  shall  form  tiiree  other  horse-shoe  or 
bent  magnets  h\f^  e, — c'  ^  d^  and  d^  h'  a. 

When  I  make^this  magnet  all  in  one  piece  (which  I  prefer),  I  take  a  piece  of  tted-plfite 
of  the  thickness  which  I  desire  the  magnet  to  possess,  and  cut  it  so  that  it  shall  have^eight 
projecting  arms,  as  shown  in  the  figure,  the  object  of  cutting  tbe  arma  of  the  particular 
angular  forma  shown  in  the  figure  is  not  only  to  admit  as  large  an  electric  coil  as  practi- 
cable between  each  pair  of  anna  of  the  same  polarity,  but  also  to  make  the  magnet  as  light 
af  oonytiuently  may  be. 

When  a  piece  of  steel  haa  been  cut  into  tbe  shape  shown  in  fig.  4,  I  harden  each  of  the 
arma  in  the  usual  manner,  so  aa  to  enable  them  to  retain  the  magnetism  when  magnetised, 
taking  care  not  harden  the  central  part  of  the  magnet,  so  that  what  is  sometimes  called  the 
neutral  point,  which  is  at  or  near  to  e,  f,  g,  and  h  of  these  horse-shoe,  or  bent  magnetSy 
may  be  soft. 

A  piece  of  steel  having  been  formed  in  this  way,  I  magnetise  the  arms  of,  e,  and  b,  t, 
hj  drawing  the  ends  of  a  pair  of  magnets,  or  of  a  horsc'shoe  magnet,  from  e  to  the  pointa 
•  and  bf  first  on  one  side  of  the  arms  and  then  on  the  other  side,  taking  care  that  tlie 
points  of  the  magnet  or  magneta  uaed  for  magnetbing  are  properly  applied  for  producing 
the  required  polaritiea  of  the  arms. 

When  these  two  arms  have  been  magnetised,  they  will  in  effect  form  a  horse- shoe  or 
bent  magnet ;  and  in  order  to  prevent  any  demagnetising  of  these  arms  by  the  magnet- 
ising of  the  other  arms  of  the  compound  magnet,  I  place  an  armature  or  piece  of  iron 
across  between  the  points  «'  and  b,  whilst  I  am  magnetising  the  other  arms.  I  then  mag- 
netise the  other  arms  of  (he  compound  magnet  in  a  similar  manner,  so  that  the  arma  vf 
and  cy  may,  in  effect,  form  a  horse-shoe,  or  bent  magnet,  the  arms  i/g  and  dg,  another 
similar  magnet,  and  the  arms  p'  h  and  a  A,  another  similar  magnet,  taking  care  to  place  an 
armature  or  piece  of  iron  across  each  of  the  first  three  pairs  of  arms  magnetised  in  man- 
ner and  for  the  purposes  I  have  already  mentioned.  The  compound  magnet  thus  com- 
pleted, may  now  be  mounted  upon  its  intended  axle  or  spindle,  upon  which  it  may  be 
aeeured  in  any  convenient  manner,  and  it  is  then  ready  for  acting  in  conjunction  with 
cylinders,  so  that  the  magnet  may  be  defiected  or  have  an  alternating  or  reciprocating 
motion  given  to  it  for  the  purpose  of  deflecting  or  giving  motion  to  the  needle  or  other 
apparatus  fixed  upon  or  connected  with  the  axle  or  spindle. 

If  a  compound  magnet,  such  as  I  have  just  described,  be  made  of  several  piecea  of  steel, 
I  fashion  the  parta  and  solder  them  together  so  that  they  will,  when  thus  united  into  ooe 
piece  of  the  required  shape,  and  when  magnetised  in  the  manner  I  have  described,  form  a 
compound  magnet  such  as  shown  in  fig.  4. 

In  fig.  5, 1  have  shown  a  compound  magnet  constructed  in  the  manner  I  have  described, 
vrith  electric  coils  placed  between  each  pair  of  arms  of  the  same  polarity,  in  the  manner  I 
have  before  mentioned. 

The  wirea  used  in  making  these  coils  (whether  round  or  flat)  are  coiled  from  their  centres 
so  aa  to  make  them  aolid,  or  nearly  solid,  cylinders,  and  get  the  length  of  wire  used  in 
forming  a  coil  compressed  into  the  smallest  practicable  space. 

It  ia  well  known  that  when  a  cylinder  of  insubted  wire  such  as  I  have  juat  mentioned 
has  a  current  of  electricity  aent  through  the  wire  in  one  direction,  the  cylinder  acquirea  a 
north  polarity  at  one  end  and  a  aonth  polarity  at  the  other,  and  that  when  the  direction  of 
the  current  is  reversed,  the  polarities  of  the  ends  of  the  cylinders  are  also  reversed. 

When,  therefore,  a  cylinder  such  as  I  have  mentioned  is  placed  between  two  arma  of  a 
compound  magnet  having  the  same  polarities,  and  a  current  of  electricity  ia  sent  through 
the  wire  so  that  the  ends  of  the  cylinders  acqaire  polarities,  the  one  end  of  the  cylinder 
will  attract  one  of  the  pair  of  arms,  and  the  other  end  of  the  cylinder  will  repel  the*  other 
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of  the  pair,  and  the  forcei  of  the  attraction  and  of  the  repulsion  thua  ealled  into  action  will 
both  be  exerted  in  the  lame  direction,  or  in  inch  a  way  as  to  tarn  or  move  the  compound 
magnet  upon  its  own  axis  in  one  direction. 

Thua  if  the  two  arma  between  which  a  coil  ii  placed  have  both  of  them  north  polaritiea, 
the  end  of  the  cylinder  which  has  acquired  a  south  polarity  will  attract  towards  it  the  arm 
which  is  placed  opposite  that  end  of  the  cylinder,  wliiltt  the  other  end  of  the  cylinder,  which 
has  aeqnired  a  north  polarity,  will  repel  the  other  arm  of  the  pair.  And  thus  both  of  the 
arms  will — the  ooe  by  attraction  and  the  other  by  repulsion — be  deflected  or  moyed  in  the 
■ame  direction. 

'  By  rerersing  the  direction  of  the  current  of  electricity  sent  through  the  wire  composing 
the  cylinder,  the  polarities  of  the  ends  of  the  cylinder  will  be  reTcrsed  also ;  and  the  end  of 
the  cylinder  which  before  attracted  one  of  the  arms,  will  now  repel  it,  and  the  other  end 
•f  the  cylinder,  which  before  repelled  the  other  arm,  will  now  attract  it ;  and  thus  the  arma 
wUl,  by  the  reversed  forces,  be  deflected  or  moved  in  a  direction  the  reverse  of  that  of  the 
previous  motion. 

The  wires  forming  the  cylinders  placed  between  the  arms  of  this  compound  msgnet  ai^ 
connected  together  in  such  a  way  that  the  same  current  of  electricity  passes  through  each 
of  the  cylinders  {  but  the  connection  is  made*  in  such  a  maoner  that,  when  the  current  of 
electricity  passing  through  a  cylinder  placed  between  two  arms  having  north  polarities, 
posses  round  the  cylinders  (to  or  from  the  centre  of  the  compound  magnet)  in  one  direction, 
the  cmrent  of  electricity  passing  through  a  cylinder  placed  between  two  arms  having  south 
polarities,  shall  pass  round  the  cylinder  in  an  opposite  direction,  either  to  or  from  the  centre 
of  the  compound  magnet,  so  that  the  cylinders  and  the  magnetic  arms  of  the  compound 
magnet  may  all  concur  in  simultaneously  exerting  their  attractive  or  repulsive  forces  in 
deflecting,  turaing,  or  moving  the  compound  magnet  upon  its  axle  in  the  same  direction. 

The  cylinders  may  he  fixed  in  any  convenient  manner  in  proper  positions  between  the 
arms  between  which  they  are  to  act,  in  the  manner  I  have  described.  A  compound  magnet 
such  aa  I  have  described  being  fixed  upon  an  axle,  and  connected  in  any  convenient  manner, 
and  cylinders  being  also  fixed  in  proper  positions  between  the  arms  of  the  magnet,  the 
magnet  may  be  deflected,  turned,  or  moved  at  pleasure,  in  either  direction,  to  the  extent 
permitted  by  the  distancea  between  the  cylinders  and  the  arms,  according  to  the  direction 
in  which  the  current  of  electricity  shall  be  transmitted  ;  and  in  this  manner  a  needle  at  the 
end  of  the  axle  or  spindle  of  the  compound  magnet  may  be  deflected  in  either  direction  at 
pleasure. 

In  fig  6  I  have  shown  a  side  view  of  a  compound  magnet  similar  to  that  shown  in  fig.  4, 
with  the  exception  of  the  number  of  projecting  arms,  of  which  this  magnet  has  six,  instead 
of  four  pairs,  the  polarities  of  the  arms  being  as  shown  in  the  figure.  This  magnet  will 
require  six  electric  coils  in  lieu  of  four ;  and  they  are  to  be  fixed  and  used  in  like  manner  as 
I  have  described  with  reference  to  a  magnet  such  as  shown  in  fig.  4. 

In  fig.  8  I  have  shown  one  pair  of  straight  simple  magnets  combined  together  (or  made  in 
one  piece),  so  as  to  form  a  compound  magnet  capable  of  being  mounted  upon  an  axle.  The 
north  pole  of  each  simple  msgnet  composing  this  compound  magnet  is  placed  in  the  same 
direction,  and,  of  course,  each  of  the  south  poles  is  placed  in  the  contrary  direction,  so  that 
an  electric  coil  may  he  placed  between  each  pair  of  arms  having  the  same  polarity  as  shown 
IB  the  figure. 

In  lieu  of  making  a  compound  magnet  of  a  pair  of  straight  simple  magnets,  as  shown  in 
fig.  8,  two  compound  magnets,  such  as  shown  in  fig.  10,  may  be  united  together  or  fixed 
upon  the  same  axle  or  spindle — the  one  at  one  side  of  the  axle,  and  the  other  at  the  other 
side  of  the  axle ;  for  which  purpose  I  connect  them  together  by  brass  cross  arms ;  one  of 
which  is  seen  by  the  top  view  of  this  compound  magnet  shown  in  fig.  9.  In  making  electro- 
dynamic  coila  to  be  used  in  conjunction  with  this  compound  magnet,  I  coil  the  wire  in  such 
a  manner  that  each  end  of  a  coil  will  be  of  a  shape  resembling  a  cylindroid ;  and  I  have 
shown  a  pair  of  those  cylindroids  in  fig.  II,  with  one  portion  of  the  compound  magnet  (such 
aa  shown  in  fig.  10)  placed  behind  them  in  the  position  it  would  occupy  if  the  whole  were 
mounted  and  in  action. 

Instead  of  mounting  only  one  such  compound  msgnet,  as  shown  in  either  of  the  figs.  4,  6, 
or  7,  upon  an  axle  or  spindle,  several  of  such  magnets  may  be  so  mounted,  and  plaeed  aa 
near  to  each  other  as  conveniently  may  be,  and  so  that  the  electro- dynamic  coils  may  be 
placed  between  the  arms  of  each  compound  magnet  in  like  manner  as  if  there  were  only  one 
snch  compound  magnet  mounted  upon  the  axles. 

In  order  to  make  the  electro-dynamic  coils  act  more  effectually  in  attracting  and  repelling 
the  arms  of  all  the  magnets,  I  use  coils  made  in  the  shape  of  cylindroids,  as  shown  in 
fig.  11. 


Ck>||)pQ)infl  ipagoettf  s«p|i  f«  T  |>»Y^  ^^cribe^  aiifl  fhoYrn  jn  ^be  figs.  4,  6,  7,  aq4  9,  iijay 
alfq  be  vised  |p  conjanctiqn  witl^  e^ectrp-ipagqets,  fqr  the  purpose  of  deflecting  pf  giving 
motion  to  sacb  magnets,  and  tbereby  to  deflect  or  givp  ipotton  to  needles  or  otber  |e)^grapbic 
•PP*r«tnVi  ip  ipitnnpr  »focep9J4— tbo  polari^Q^  Qf  tbe  ^r^f^s  pf  |he  fnfgoet  onlj  beiqg  different 
^bep  §|icb  a  mi|gpe(  if  >»se4  in  (bis  VW* 

To||8  fn  ^g.  12  I  bave  abpvfn  a  qomRoqnd  qffl^gnet  (i^cb  nf  represented  In  fig*  it  p!ff«^ 
so  as  tp  fic(  Iq  coDJnqction  yqtb  two  elgqtrq-piagifpts. 

:fh^  qiode  pf  ^rr#pg|pg  tbe  poljiritje^  Pf  Ibe  ^veral  arpas  of  tl^p  magi^ft,  |iben  tbus  ns<^, 
are  marked  in  fig.  12  (one  or  eacb  pair  of  arms  being  nortb,  and  tbe  otber  80i)tn)i  and  tbe 
ends  of  e^\i  qf  tbe  inagt^ets  irq  tp  pro|nide  a)>OTe  tbe  eleptrie  coU|  bx  vrbtcb  f  bej  are  ipi|g- 
neti^e^r  9Q  as  tbe  bejiter  tp  f^ttri^pt  pr  repel  tb^  ttro  arms  qf  t|ie  magnet  betw^n  wbicb  it  U 
placed. 

Wbep  tb^  cpmpound  mfigoet  iispd  tp  act  in  conjnnpt|Qq  with  an  f^ectro-inagnet  is  com- 
posed of  a  pair  9p|y  of  siqg)^  magpetf,  the  fqrip  ipstead  pf  bejpg,  a^  ^eeo  in  fig.  8,  ipfy  M 
made  as  shown  in  iSg.  13. 

Ip  ^gf.  }4  »q^  m,  I  bare  9|)owp  ^  x^o,dp  pf  qpos^ifpfing  a  compound  magnet,  irbicb  is 
intended  to  be  n»p^  ip  coqjappt^pn  vitli  hollow  coili  or  cylipdcr4»  called  gahanometef 
coils. 

Fig.  14  is  ^n  pnd  yiew  of  (bis  cqivpopnd  msgneti  ^bowing  also  a  pair  of  coils  Ip  p0iupx|c- 
tioo  with  wb|pb  $t  is  to  be  p«ed ;  and  fig.  15  if  a  side  view  of  the  samp  ipaghet  and  itf  poilf, 
stio^ing  aUq  the  axle  or  spindle  upon  wbiph  tbe  compound  in^net  is  mounted ;  and  t)| 
those  fig]ifes  similar  psrtf  are  marfLpd  yiitb  similaf  letters  of  refefcf^pe.  Ope  l^alf  pf  tbp 
cpn^pound  miignet  a,  q,  p,  Qt  is  m^de  \n  qpe  piece,  and  of  thip  steel  plate,  deeply  serrated  or 
cut  in  a  similar  inanner  to  %  comb,  so  pa  to  form  in  effect,  when  magnetised,  several  mag- 
nets, »U  tbe  noftb  poles  of  which  ^bsll  lie  in  oqp  djjrectioq,  fnd  tbq  touth  in  tbe  qthq; 
directipp.  B«ch  half  of  ^ie  compound  paagpet  is  bpnt  intq  t^e  ph«pe  of  a  semicircle,  as 
shown  in  ^g.  14 ;  aqd  by  means  of  tyro  armff  ^6,  fig.  14,  they  are  Qzed  uppn  ap  fflp  or 
spiifdle  CC,  (}g.  )5»  so  an  to  fprq),  when  thus  secured,  a  )iol|ow  cylinder,  but  vitl^  fm^U 
spBpes  be^wpeq  the  ends  pf  the  magnets,  af  shown  by  dotted  )ippa  in  fig.  14*  Ti^e  po^tb 
poles  qf  ppe  (talf  of  tbp  compound  ipagpct  are  plaped  sp  thf^f;  they  sba)l  ))e  oppoaite  to  tbQ 
norf))  poles  of  the  Pthpf  l^alf  pf  the  compound  magnet,  \n  order  that  all  tbQ  i)ortb  poles  of 
be  cqiDpou^d  magnet  n^ay  bp  placed  pnd  work  witbip  one  pf  tbe  coils,  an4  all  ^a  south 
pole^  witbiq  tbp  qther  coil. 

Each  of  the  coils  ddis  made  of  a  shape  nearly  resembling  a  cylindroid,  and  with  a  bpUo^ 
space  jn  its  centre  of  such  a  fo^m  thiit  the  compound  magnet  may  be  free  to  tqm  or  move 
uppn  itf  aslp  or  spindle  to  the  intended  extent  in  eit|ier  direction.  The  direction  qf  tbQ 
current  pf  plectrpcity  tl^rqngb  the  wirefi  forming  the  cqilii,  for  the  purpose  of  turning  or 
moving  this  p^ag^pt  and  iU  axle  or  spindle,  i|pd  so  deflecting  a  needle,  or  giving  poption  (q 
a  ratchet-wheel  or  other  telegrapbie  apparatus,  must  be  regulated  in  manner  before 
descjribpd. 

Ip  figs.  IQ  1114  )7»  ^  ^^If^  shown  another  psode  of  constrpeting  a  cqmpound  magnet,  wbich 
is  intendep  to  ije  ^^pd  in  conjunction  with  eit)ier  a  fingle  boUqir  coil  or  cylinder  (as  shown 
in  fi^*  t^)'  <>r  yi^  tffo  such  coiU  pr  cylinders. 

pig.  16  {represents  this  compound  magnet,  ma^e  of  one  piece  of  thjp  steel  plate,  cut  out 
in  the  manner  shown  in  tbe  figure,  and  magnetized  so  that  all  the  north  poles  sbliU  be  a^ 
o^p  B|4e  of  the  pircle,  and  all  tbp  spiftb  poles  at  the  opppfite  pide. 

T^is  compouna  magnet  may  oe  fixed  ppop  an  a^le  pr  spindle,  t^nd  moqnted  upon  bear- 
ings within  the  coil  (if  only  ope),  ip  copjunction  witji  wbicb  it  is  to  act  in  tbe  manner 
shown  |n  fig.  17.  ^bis  coi)  is  made  of  a  similar  form  to  those  shown  in  fig.  |5i  the  bojlow 
space  in  the  pentre  of  ^is  coil  being  made  suffiojently  large  to  receive  tbe  magnet  and  its 
beapngs.  A  magnet,  thus  inounted,  may  have  a  pointer  attached  to  it,  as  shown  by  dotted 
linpf  iif  fig.  17,  so  that  the  poiqter  may,  by  the  motions  of  the  magnet,  be  deflected  in  the 
manner  required  for  telegraphic  purposes. 

III.  To  impart  greater  rapidity  of  movement  to  the  pointer,  forms  tbe  subject  of 
Mr.  Allan's  next  improvement.  He  effects  this  by  means  of  an  exceedingly  inge- 
nious construction  or  insulated  metallic  discs.  Fig.  18  is  a  front  view  of  this  arrangje- 
ment,  and  fig.  1 9  a  side  or  edgp  view. 

A  A  arp  two  standards «  in  which  the  axle  of  tbe  compound  ()iac  has  its  bearings.  B  B^ 
C  C,  and  D  D  are  three  circular  discs,  which  are  held  together  by  means  of  bolts  and  nutSy 
but  vitb  sntpU  spaces  between  them. 

For  tbp  purpose  of  keeping  the  discs  apart  from  each  other,  |  interpose  pieces  of  gutta 
percha  or  otber  non-conducting  material  between  them,  and  I  also  interpose  a  piece  of  gutta 


l^reba,  qr  pf  incl)  otbqr  matfii«l  m  aforftnid,  betwe«p  the  h^du  tpd  iiata  pf  thf)  bolt*  a^^ 
the  <lUf»,  and  alto  between  the  fhanks  of  U^o  bolta  and  the  holes  in  ^9  (liicf  (pafde  \%i$p 
for  that  pprpofe)  through  which  they  p^sg. 

For  the  pnrpoae  of  caosiqg  this  apparatus,  by  ipeaas  qf  one  revolutiop  of  the  coiiipopn4 
disc,  to  prodnce  as  many  piot|ons  of  the  pointer  as  there  are  fetters  of  the  alpl^abet,  I  ma|(f} 
thirteen  notches  in  the  periphery  of  each  qf  the  two  outer  djscs  B  B  apd  I)  D,  as  s^iqwfi 
in  tbff  disc  B  B,  fig.  18 ;  and  the  axle  of  the  copappuud  disc  is  in  twq  pieceSi  one  pfcee  of  it 
being  attached  to  (he  centre  of  %hp  disc  B  B,  and  Ibe  other  to  tb^  centre  of  (he  disc  Q  D ; 
and  those  portions  of  the  axle  are  mounted  in  the  bearings  as  shown  in  fig.  19*  The  pprtioii 
of  axle  attached  to  the  disc  ^  B  is,  ))owe?er,  ipade  longer  than  the  ptj^eri  sp  thi^t  it  may 
pass  through  a  dial,  and  have  mounted  upon  it  a  pointer  pt  furnished  with  ^  hfipdle  jft 
intended  to  be  used  in  conjunction  with  a  diaUph^te,  not  shown  ip  the  figures. 

I  make  the  intermediate  disc  C  C  with  twenty-six  potches  in  itf  pefipbery,  so  that  it  may 
btTg  exactly  twice  as  many  projections  af  either  of  the  other  disps. 

When  the  discs  are  fixed  together,  these  notphes  and  projections  arp  so  pUcpd  thi^t  the 
centre  pf  each  projection  npon  the  periphery  of  the  disc  B  shiill  he  ppppsitp  to  the  centre 
of  a  notch  in  the  disc  D,  and  the  centre  of  each  projection  upon  the  periphery  of  thp  di|p 
D  shall  be  opposite  to  the  centre  of  a  notch  in  the  disc  B. 

The  notches  or  recesses  in  the  peripheries  of  each  of  the  discs  3  *nd  D  are  made  longpc 
than  the  projectiqns,  10  that  there  may  be  an  intermediate  spape  in  the  periphery  of  the 
compound  disc  between  each  projection  on  either  of  the  disc*  S  and  D,  an4  each  qf  th^ 
tifo  next  projectioni  on  the  other  of  tho^e  discs,  and  eaph  qf  the  projection!  upon  the  peri- 
phery of  the  disc  C  is  of  such  a  size,  and  so  placed,  that  it  will  occupy  rather  mqre  than  one 
of  the  intermediate  spaces  in  the  compound  disc  first  mentioned. 

The  two  flat  spiiogs  a  an4  ^  (fig*  18)  communicate,  the  one  with  the  earth  wire,  fud  the 
qther  with  the  lipe  wire  of  the  telegraph — each  of  those  springs  fprming  part  of  the  circuit. 
The  noazle  or  end  of  each  pf  thqse  springs  |s  of  the  same  width  as  the  compound  ()|sc,  or 
nearly  so,  in  order  that  it  may  alternately  come  in  contact  with  each  of  the  projections  of 
the  discs  B,  C,  and  D,  during  the  revolution  of  the  coipponnd  disc,  fho  nozale§  or  end^ 
of  those  springs  are  made  to  pass  gently  against  the  periphery  of  the  compound  jisp,  at 
pointa  ppon  the  periphery  at  such  a  distance  apait  as  shall  be  equal  to  i]\e  ^i^tance  uppii 
the  aame  periphery  between  the  centre  of  any  projection  upon  either  of  the  discs  ^  and  I)| 
and  the  centre  of  the  next  supceeding  projection  upon  the  other  of  those  discf . 

The  fiat  spring  e  communicatee  w^th  a  wire  leading  from  the  copper  or  ppaitive  pole  pf 
the  galvanic  battery,  and  is  made  to  press  gently  upon  the  cogs  g  of  the  diic  B.  The  flat 
spring  /commnnicatea  with  a  wire  leading  to  the  aire  or  qeg^tive  pole  of  the  battery ,  and 
ia  made  to  press  gently  upon  the  cogs  h  of  the  diic  D  I)~  those  tvo  springs  thus  fornupg 
part  of  the  galvanic  circuit. 

When  the  compound  disc  is  turned  round,  it  will  be  seen  that  when  tlie  nozzle  of  tj^p 
spring  a  presses  against  a  projection  of  the  disc  B  B,  the  nozzle  of  the  spring  b  infill  press 
againft  a  projcotion  of  the  disc  D  D,  and  thus  tbe  galvanic  current  will  be  sent  in  one  dirqc- 
tion  through  the  whole  of  the  current.  When  the  spring  a  presses  agaipst  a  projeption  of 
the  di«c  D  D,  the  nozzle  of  the  spring  k  will  press  against  a  projection  of  tbe  disc  B  B,  and 
the  galvanic  current  will  then  be  sent  in  the  reverse  direction ;  end  when  the  nozzle  of  each 
spring  presses  uppn  a  projection  of  the  disc  C  C,  the  galvanic  current  is  brol^en. 

By  these  means,  when  the  compound  disc  is  turned  round,  tbe  galvanic  current  will  be 
alternately  sent  in  each  direction  throughout  the  current,  and  the  galvanic  current  thus  used 
for  giving  motion  to  the  pointer  of  a  st^p-by-step  telegraph,  as  be/ore  mentioned. 

IV.  A  new  break  or  pole-charger  ia  next  described,  by  means  of  which  the  direc- 
ti(*n  of  the  current  of  electricity  may  be  changed  with  tne  greatest  celerity  as  often 
•8  required. 

A  top  view  of  this  apparatus  is  shown  in  fig.  20  of  the  said  engravings,  in  which  AA  is 
g  wooden  lever  mounted  upon  a  pivot  pt  within  the  case  containing  the  apparatus,  the  lever 
projecting  through  an  orifice  dd^  in  tbe  case  £E,  and  being  fcmtshed  with  a  knob  k^  so 
as  to  fit  the  projecting  part  for  being  used  as  a  handle.  Tbe  orifice  dd  is  made  just  suffi- 
ciently large  to  allow  the  lever  AA  to  he  moved  to  the  right  or  left  hand  to  the  extent  which 
may  be  requisite  for  working  tbe  apparatus.  To  tbe  end  of  the  lever  AA  two  straight  flat 
brass  plates  a  and  b  are  attached,  one  being  fized  upon  one  side  of  the  lever,  and  the  other 
upon  the  other  side,  and  these  two  plates  are  made  of  such  lengths,  that  their  eqds  will 
come  in  contact  with  two  of  the  three  metallic  pins  e,/,  and  g,  when  tbe  lever  is  moved 
other  to  the  right  or  the  left  hand.  The  metallic  pins  e,/,  and  g,  are  fixed  in  such  posi- 
tiona,  that  Fben  the  lever,  and  cpnsequently  the  metallic  plates  a  and  b,  are  ntoved  in  onp 
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direction,  the  ends  of  the  plates  shall  eome  in  contact  at  the  same  moment  wltii^  and 
slightly  press  against  two  of  the  pins,  the  one  plate  pressing  against  the  middle  pin/,  and  the 
other  plate  againtt  the  pin  «  or  p,  according  to  the  direction  in  which  the  plates  shall  hare 
heen  moved.  To  the  middle  piny,  the  end  of  a  wire  leading  to  one  of  the  poles  of  the 
hattery  is  to  he  secured,  and  to  each  of  the  other  two  pins  e  and  p  is  to  be  secured  the  end 
of  a  wire  leading  to  the  other  pole  of  the  batterj. 

The  wire  secured  to  the  pin  fn  represented  in  the  figure  as  leading  to  the  sine  or  nega. 
tiTc  pole,  and  the  wire  secured  to  each  of  the  pins  e  and  g  as  leading  to  the  copper  or  poii- 
tlTc  pole ;  but  this  arrangement  may  be  reversed  if  thought  fit. 

It  will  be  seen,  therefore,  that  by  moving  the  plates  a  and  b  in  one  direction,  the  plate  c 
will  be  brought  in  contact  with  the  pin/,  connected  with' the  zinc  pole  of  the  battery  $  the 
other  plate  being  at  the  same  time  in  contact  with  the  pin  connected  with  the  other  pole ; 
and  by  moving  the  plates  in  the  other  direction,  the  plate  b  will  be  brought  into  contact  with 
the  pin /connected  with  the  sine  pole,  the  other  plate  being  at  the  same  time  in  contact  with 
the  pin  connected  with  the  other  pole,  and  thos  the  current  of  electricity  transmitted  along 
the  two  plates  a  and  b  may  be  varied  at  pleasure  by  moving  the  lever,  and  consequently  the 
plate  e  and  b  in  the  requisite  direction.  Upon  one  side  of  the  lever  A  A  is  also  fixed  a 
metallic  plate  m  to  receive  the  loose  end  of  the  spring  r,  and  upon  the  opposite  side  of  the 
lever  is  fixed  another  similar  plate  n,  to  receive  the  loose  end  of  the  spring  «.  These  plates 
M  and  fi  are  connected  together  by  means  of  a  cross-piece  I,  so  as  to  enable  a  cnrrent  of 
electricity  to  pass  f^om  either  of  the  plates  to  the  other.  The  spring  r  is  fixed  upon  the  pin 
T,  so' that  it  may  press  slightly  upon  the  plate  m,  or  upon  the  stop  pin  I,  when  the  lever  is 
moved  to  the  left  hand,  and  the  spring  r  will  therefore  be  capable  of  forming  part  of  the 
electric  circuit  when  it  is  in  contact  with  the  plate  m. 

The  spring  t  is  also  fixed  upon  the  pin  X,  so  that  it  may  press  slightly  upon  the  plate  n, 
or  upon  the  stop  pin  m,  when  the  lever  is  moved  to  the  right  hand,  and  the  spring  «  will 
therefore  be  capable  of  forming  part  of  the  electric  circuit  when  it  is  in  contact  with  the 
plate  «.  But  when  either  of  the  springs  r  or  «  ceases  to  be  in  contact  with  its  plate  m  or 
IS,  neither  of  them  will  form  part  of  the  electric  circuit 

The  wire  q  has  one  of  its  ends  attached  to  the  plate  a,  and  the  other  to  the  pin  T,  so  aa 
to  complete  the  circuit  between  the  wire  of  the  electric  circuit  connected  with  thst  pin  and 
theplate  «. 

The  wire  y  has  one  of  its'ends  attached  to  the  plate  b,  and  the  other  to  the  pin  X,  so  aa 
to  complete  the  circuit  between  the  wire  of  the  electric  circuit  eonnected  with  that  pin  and 
the  plate  b. 

When  this  apparatua  is  in  a  state  of  rest  (as  shown  in  the  figure)  and  the  electric  current 
is  in  action,  the  springs  r  and  f  will  form  part  of  the  circuit  through  which  the  current  of 
electricity,  sent  from  a  distant  station,  will  pass  in  the  one  direction  or  the  other,  to  or  from 
the  telegraph,  which  may  happen  to  be  used,  and  the  battery  wires  connected  with  the  pins 
€,/,  and  y  will  of  course  form  no  part  of  the  cirenit. 

Bnt  when  this  apparatus  is  to  be  used  for  communicating  signals  to  a  distant  station,  the 
battery  wire  shown  in  the  figure,  and  their  battery,  will  be  bronght  into  action  as  the  lever 
AA  is  moved  to  the  right  hand  or  to  the  left  for  the  purpose  of  sending  the  electric  car- 
rent  in  the  intended  direction. 

Thus,  if  the  handle  is  moved  to  the  right,  the  plate  b  will  be  brought  into  contact  with 
the  pin  g,  and  the  plate  a  into  contact  with  the  pin/,  and  then  the  cnrrent  of  electricity 
from  the  copper  pole  of  the  battery  will  pass  along  the  plate  b  and  the  wirea  connected  with 
it,  returning  by  the  wires  connected  with  the  plate  a,  pass  along  that  plate  to  the  pin/,  and 
the  battery  wire  connected  with  it. 

By  moving  the  handle  of  the  lever  to  the  left  band,  the  plate  a  will  be  brought  into  con- 
tact with  the  pin  e,  and  the  pin  b  into  contact  with  the  pin/,  and  thus  the  current  of  elec- 
tricity transmitted  will  be  reversed. 

y.  A  description  follows  of  an  apparatus  which  Mr.  Allan  calls  (not  ?ery  hap- 
pily) **a  slotted  frame  apparatus,  which  he  has  invented  '*for  the  purpose  of 
making,  breaking,  and  reforming  or  reversing  the  electric  current  of  a  telegraph 
any  number  of  times  successively,  and  also,  when  desired,  varying  the  continuanoe 
of  the  electric  current  each  time  tlie  current  is  formed." 

e,  M,  e,  a,  is  a  flat  piece  of  dry  wood,  upon  which  several  framed  or  slotted  pieces  of  wood 
are  fixed,  there  being  as  many  of  such  slotted  pieces  as  there  are  letters  in  the  alphabet. 
Upon  each  side  of  each  of  those  slots,  and  a  little  apart  from  each  other,  are  placed  sqaarc 
buttons  or  pieces  of  metal,  let  down  into  the  wood  so  that  the  top  of  the  wood  and  of  the 
buttons  may  be  level  or  flush  with  each  other,  and  make  the  edgea  of  the  slots  smooth  for 
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tiw  liMtniment  neztly  described  to  pais  along  U.  The  under  aidee  of  some  of  tboae  but- 
tone  are  connected  with  one  of  the  wirea  of  the  circuit,  and  the  others  with  the  other  wire 
of  the  circuit ;  or  otherwise,  if  thoaght  better,  aome  of  the  battona  nay  be  connected  with 
one  of  the  wirea  and  the  battery,  the  others  being  connected  with  the  other  of  the  battery 
wires.  The  nnmber  of  buttons  placed  along  each  side  of  a  alot,  and  the  spacea  between  the 
Vattons,  as  well  as  the  particular  battery  or  line  wire  with  which  each  button  is  made  to 
eoamunieate,  must  be  determined  or  regulated  acoording  to  the  number  of  timea  and  the 
maiuier  in  which  the  electric  current  is  intended  to  be  formed,  brolien,  and  reversed  or 
npeated  for  the  intended  purpose. 

Thofl  supposing  the  slot  C  to  be  intended  for  signalling  the  letter  C,  that  may  be  done  by 
two  Botiona  of  the  electric  current  in  one  direction,  and  one  motion  of  it  in  the  other  direo- 
tioB  ;  and  for  effecting  this  purpose,  the  flrst  button  on  the  other  side  of  thst  slot  (com- 
Bencing  from  the  left  hand),  marked  with  the  letter  ft,  may  be  made  to  communicate  with 
one  wire  of  the  circuit  or  battery — the  first  batton  on  the  lower  side  of  the  slot  marlied 
with  the  letter  ji  being  made  to  communicate  with  the  opposite  circuit  or  battery  wire.  The 
■ecood  button  on  the  upper  side,  also  marked  n,  is  to  be  made  to  communicate  with 
the  aame  wire  aa  the  first  button  marlced  »,  and  the  second  button  on  the  lower  side;  abo 
■arked  ^,  is  to  be  made  to  communicate  with  the  same  wire  as  the  first  button  marked  j9« 
Tlie  thini  button  on  the  upper  side,  marked  j»,  is  to  be  made  to  communicate  with  the  oppo- 
siCo  wire  to  that  with  whick  the  two  first  buttons,  marked  it  and  n,  eommnnioate,  and 
the  tiiird  button  on  the  lower  aide,  marked  «,  must  also  communicate  with  the  oppoaite 
eirealtor  battery  wire  from  tliat  with  which  the  third  button  on  the  upper  side,  marked  p, 
Of  mnnioatea.  The  parts  of  this  slot  being  thus  arranged,  it  will  be  seen  that  when 
tiie  iaatrument  neztly  described  is  used,  and  passed  along  the  slot  from  left  to  right,  the 
aieetric  etrcuit  will  be  formed  and  broken  three  times,  the  current  being  firstly  sent  twioe 
ia  one  direction,  and  then  once  in  the  opposite  direction. 

Tiie  buttons  upon  the  upper  side  of  the  slot  D,  it  will  be  seen,  are  all  made  to  commu* 
aicato  witti  one  of  the  battery  or  drcnit  wirea,  and  the  bottona  on  the  lower  side  to  com* 
■vaionto  with  tlie  other  of  those  wires,  so  that  upon  each  of  the  three  times  when  the 
•ketrio  drcnit  shall  be  formed  the  electric  current  will  be  transmitted  in  the  same  direo* 
tion.  It  wiU  be  seen,  also,  that  the  spaoe  between  the  second  and  third  of  the  upper  m 
well  «B  the  lower  bottona,  there  is  a  greater  apace  than  between  the  first  and  second ;  and 
ftb  slot,  arranged  as  shown,  may  be  used  for  aignalling  the  letter  D,  wMoh  ia  marked 
•ppoiitis  to  iL 

la  tfaii  way  the  direction  in  which  the  deotrio  current  is  sent  every  time  the  elreuit  is 
lonDod,  by  means  of  buttons  placed  along  such  slots,  may  be  Taried  at  pleasure ;  and  I 
have  marked  buttons  on  the  upper  and  lower  aidea  of  the  several  slots  in  the  figure  in  such 
manner  aa  to  show  eeTcral  variations  which  may  be  made  by  this  apparatus  in  die  forming, 
brsaUng,  and  reversing  the  electric  current,  which  may  be  used  either  for  telegraphing  the 
lettara  of  the  alphabet,  as  marked,  or  for  any  other  telegraphie  purposes.  To  make  the 
figure  more  clearly  indicate  the  direction  in  which  the  electric  current  is  intended  to  be 
sent  each  time  when  the  circuit  is  formed,  by  means  of  the  buttons  along  each  of  the  slots, 
I  have  marked  each  button  with  a  letter  ji  or  »,  to  show  that  those  pieoea  are  to  be  con- 
nected with  one  or  other  of  the  two  wires  of  the  circuit  or  battery,  the  one  of  which  wires 
may,  for  the  sake  of  distinction,  be  called  the  positive  wire,  and  the  other  the  native 
wire. 

In  fig.  22, 1  hare  shown  a  side  view  of  an  instrument  to  be  used  in  conjunction  with  the 
apparatus  (fig.  21)  before  described,  for  making,  breaking,  and  reforming  or  revershig 
•amats  for  telegraphic  purposes. 

In  thla  fig.  (22)  A  A  is  a  wooden  handle,  upon  the  end  of  which  are  fized  two  semi- 
globnlar  nossles  b  k,  which  are  secured  to  the  handle  by  a  screw  passing  down  from  the 
pins  tc,  through  the  head  of  the  handle  into  those  nozzles,  each  of  the  nossles,  with  its 
screw  and  pin,  being  kept  insulated  from  the  other.  One  of  the  pins,  e  c,  is  connected  (by 
■CMM  of  a  wire)  with  one  of  the  battery  or  drcnit  wires,  the  other  pin  being  connected  (in 
a  similar  manner)  with  the  other  wire.  If  the  buttons  of  the  apparatus  fig.  21  be  con- 
aactod  with  the  dreuit  wires,  the  pins  of  the  instrument  fig.  22  must  be  connected  with  the 
battery  wires,  and  foUe  vind. 

In  working  the  apparatua  fig.  21,  by  means  of  the  instrument  fig.  22,  supposing  the 
battoos  of  the  apparatoa  to  be  connected  with  the  line  or  current  wires,  and  the  nozzles  of 
the  instrument  fig.  22  with  the  battery  wires,  and  the  battery  in  action,  the  operator  is  to 
take  hold  of  the  handle  of  the  instrument,  and  to  place  its  nozzles  at  the  left  hand  end  of 
one  of  the  slots  of  the  apparatus  intended  to  be  used,  in  such  a  position  that  the  upper 
will  touch  the  upper  dde  or  edge  of  the  slot,  and  the  lower  nozzle  will  touch 


90 


HODOES'   PATENT  SILENT  HABPOON  PROJBCTOB. 


the  lower  side  or  edge  of  the  dot,  and  then  the  nozzles  are  to  be  drawn  9i\oDg 
the  whole  of  the  ilot,  from  left  to  right,  taking  care  that  the  nozzles  shall  be  kept  m 
contact  with  the  edges  of  the  slots  during  the  whole  of  the  operation,  so  as  to  ensure  the 
nozzles  coming  in  contact  with  each  of  the  battons  as  they  pass  along.  In  this  waj  |t  will 
be  seen  that  whenever  the  nozzles  come  in  contact  with  a  pair  of  buttons,  the  oq^  at  the 
npper  and  the  other  at  the  lower  side  of  the  slot,  the  electric  circuit  will  be  completel|^ 
formed,  and  the  electric  current  sent  in  one  direction  or  the  other,  according  to  the 
arrangement  made  for  that  purpose ;  and  the  moment  the  nozzles  quit  th^  contact  with 
the  buttons  the  circuit  will  be  broken.  The  nozzles  proceeding  along  the  slot,  and  comio|^ 
into  contact  with  another  pair  of  buttons,  the  electric  circuit  w|ll  again  be  made  complete, 
and  the  current  sent  in  the  same  or  the  reverse  direction,  according  to  the  arrangement  \ 
and  this  operation  of  making,  breaking,  and  reforming  or  reTcrsing  the  circuit  ana  curreat 
will  be  repeated  as  often  as  there  are  pairs  of  buttons  in  a  slot,  and  according  to  the 
arrangements  made  for  effecting  those  purposes. 

YI.  Mr.  Allan's  last  inDproyement  consists  of  an  apparatus  for  giving  motipn  ^9 
the  pointer  of  a  circular  dial.    A  yiew  of  (his  is  given  in  fig.  28. 

ii  a  is  a  portion  of  the  s|^dk  or  ^1e  of  the  pointer,  upon  which  are  fixed  two  imtcbat 
wheels  b  b.  Two  palls  or  dicks  ec  are  mounted  upon  the  alternating  frame  dd,  ^ad  taks 
into  the  teeth  of  the  yatdiet  wheels.  The  fraine  dd  w  fixed  upon  an  upright  spindle  t  c, 
which  is  n^Qunted  in  suitable  bearings,  so  as  to  allow  the  alternating  frame  to  move  ifeely 
in  either  direction.  When  qim  end  of  the  frame  d  d  \b  drawn  back  from  the  ratchet  whed 
opposite  to  it,  the  pall  having  hold  of  one  of  the  teeth  of  the  wheel  will  draw  it  partially- 
round  in  one  dirsction,  the  pall  at  the  opposite  end  of  the  frame  li  <f  at  the  same  tiow 
advaodng  so  as  to  catch  hold  of  another  tooth  of  the  wheel  at  that  end  whieh  has  been 
turned  in  the  same  manner  as  the  other  wheel ;  the  motion  of  the  frame  being  then  revenwd, 
the  last-mentioned  pall  will,  by  means  of  the  tooth  whidi  it  has  juit  caught  hold  of,  draw 
the  wheel  at  that  end  partiaUj  round  in  the  same  direotion  as  before,  the  pall  or  elii^  at 
tiie  other  end  of  the  finune  advaneing  towardp  the  wheel  at  tbat  end  and  catching  hold  off 
another  tooth,  and  then  the  frame  may  be  again  moved  in  the  same  direction  as  b&so,  and 
then  by  the  eontinuous  altenating  motion  of  the  frame  and  the  two  palla  in  the  manner 
deseribed  the  wheels  b  b  and  thfir  spindle,  together  with  the  pointer  mounted  at  the  end  off 
the  spUkdle  may  be  tuned  round  et^  by  step  in  the  same  direetiDO.  To  the  vpri|^  sidndlo 
e  f  and  usder  tho  frame  if  if  is  fixed  a  slotted  piece  //,  and  by  means  of  a  pin  worUng  ha 
that  slot  the  requisite  alternating  motion  may  be  given  to  the  fhune,  and  this  metion  mgf 
be  given  by  means  of  any  description  of  eleoCiio  teUgraphie  appasmtns  uaually  adopted  foir 
similar  purposes. 

Each  motion  of  the  frame  dd  will  cause  tho  wheels  to  be  turned  a  portion  of  a  vevolutloA 
equal  to  one-half  of  one  of  the  teeth,  and  to  prevent  the  wheela  turning  further  by  any 
motion  than  is  intended,  the  edge  of  the  frame  may  be  made  to  some  in  eontaot  with'  oaob 
wheel  alternately,  and  so  prevent  any  ovemuwing. 

To  recapitulate. — ^The  great  oommercfal  advantages  which  Mr.  Allan's  systop 
offers  are  these : 

Firft  A  large  accumulation  of  the  ma^etic  power  wftbin  a  sm^U  ppmps^ 

Second.  A  great  diminution  of  the  frietional  resistance  to  the  electiic  current,  fiif} 
proportionate  saving  of  battery  power. 

Third.  An  abbreviation  of  the  siipsk  necessary  to  be  qsed,  and  gre^i  iqoreose 
of  celerity  and  speed  in  their  transmiB&ioiLi    And 

Fourth.  SimDlicitv  in  the  mechanism,  rendering  it  not  Qoly  ^asy  •!  sonipivheiisioa 
io  all  its  parts,  W  ooeap  to  work  and  naintain. 
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Sir, — I  am  desirous  of  calling  the 
attenUon  of  vour  nautical  readers  to  the 
**  Patent  Silent  Harpoon  Projector,** 
manufactured  by  me  under  the  patent 
of  Mr.  Hodges,  and  placed  for  inspection 
in  the  Great  Exhibition  (Class  viii.,  No. 
38) ;  but  previous  to  entering  into  the 
details  of  it,  I  may  be  permtted  to  offer 
a  few  czplttiatory  remarks.     The  ddost 


and  still  most  frequent  method  of  killing 
whales  is  that  of  throwing  tho  harpooa 
by  hand;  this < is  attended  with  immi- 
nent risk,  beaanse  the  boat  must  be 
within  a  fathom  or  so  of  the  fish,  and 
it  is  very  well  known  that  they  are  often 
dashed  to  pieces  or  upset,  the  men  heioff 
thrown  out  and  sometimes  killed.  It 
was  to  obyiate  this  danger  that  the  bpir^ 
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Soil  powder-«nn  was  inyented.  T))i8 
Is  at  a  greatdisUDce ;  but  trusting  too 
much  to  itB  long  range,  the  fish  is  some- 
timcs  missed  and  lost.  Although  it 
alaees  the  men  oomna^tifely  out  of 
a«i|gpr,  it  is  objeclioDsble  qp  a<;couQt  of 
its  report,  av  ii  fhe  whale  is  pot  struck 
at  the  first  shot,  she  takes  alarm  ang 
immediately  disappears.  If,  as  is  some- 
times the  case,  there  are  more  than  one 
in  sight,  they  are  so  startled  by  the 
e^liloiion  that  they  diyei  and  are  not 
again  seen.  Tq  qver^me  theie  diffir 
cnlties,  the  harpopn  air-gun  was  intror 
dnced  as  a  thira  method.  In  theory,  it 
was  all  that  could  be  desired  *,  it  placed 
the  men  ss  mueh  out  of  danger  as  ^e 
powder-gnn  does,  and  it  possessed  the 
fmrtlier  advfM>^ge  of  making  no  report. 


In  practice  it  was  found  to  become  sopi) 
useless,  because  being  composed  of  part^ 
necessarily  so  very  delicate,  as  a|l  pneu? 
matic  apparatus  is,  it  scop  got  out  9f 
order ;  in  fact,  it  cannot  be  adapted  tq 
the  rough  ussge  it  unsToidably  nieets 
with  at  sea.  Being  once  deranged,  i| 
cannot  be  repaired, — for  two  reasop^j 
first,  from  not  having  the  requisite 
means  at  nand ;  and,  second,  from  nqt 
having  any  one  qn  board  sufficiently 
ac(}uainted  witl^  its  principles  and  con- 
struction to  undertaae  the  ^sj^,  which 
Is  indeed  somewhat  difficydt  undeif^t}ie 
most  favourable  ciroumstance|.'<^lt  is 
now  very  seldom,  if  ever,  usedl'^  $otj^ 
these  guns  require  harpoons  of  a  peci('" 
liar  make,  which  cannot  be  used  by 
hand — an  obvipus  disadvaptage. 


Fig.  1. 


Fig.  3. 


Fig.  2. 


••*' 


The  **  Patei^t  Silent  Har|KK>n  Projec- 
tor,*** meets  every  diflculty,  inasmuch  as 
it  is  effective  at  10  fbthoms,  it  makes  no« 
report,  is  net  afteted  by  wet  or  change 
of  temperature,  nor  ie  it  lisble  to  be 

w»Mj  wugr^dt  wl  wy  p»ft  ^  U  my 

very  reaouy  be  repaired  if  jt  fhould  be 
danoased.  In  describinff  the  apparatus, 
it  is  Important  that  it  should  first  be 
dearljT  mderstood  dial  neither  powder 
■or  ea^  is  the  piq|ee(inaf  agent  but 
9frig«#'  ]^ol  Ipdiie;Y|ibheK  puiehem 
are  employed  for  that  purpose.  Fig.  | 
is  a  side  view  of  the  fm ;  and  fig.  2,  a 
plan.'  Hie  projector,  or  giin,  consists 
of  a  slotted  barrel.  A,  in  which  a 
ptoofer,  B,  travels  freely.  On  the 
mosile  of  tlie  goo  is  a  erosshead  G,  to 
which  are  attached  four  of  the  patent 
porehasee  on  each  side  (more  may  be 
added,  if  thought  desirable).  One  of 
these  purehases  is  shown  in  its  unex- 
tended  eUte  in  llg.  8.  The  lock,  which 
Ie  of  tke  sUaplest  eenstmetlon,  is  pro- 


vided with  a  catch  w)^ich  drops  into  a 
loop  in  the  tail  of  the,  plunger,  B^and 
"holds  it  securely.  ^ ,  The  plunger  being 
thus  fixed,  the  j^i^rchases,  DD,  are  elon- 
gated and  l9oped  one  by  one  to  each 
side  of  it, 'a)' shown  in  fig.  2.  The  har- 
poon 4»  placed  iq  the  gun,  fhe  piuogcr 
18  liberated  by  pulling  the  trigger,  anq 
the  contractile  power  of  the  purchases 
causes  them  to  fly  up  to  the  erosshead 
with  ffreat  violence,  carrying  the  plunger 
with  mem,  and  thii«  projecting  tne  her* 
poon.  E  is  ^  bufler  provide4  to  repejve 
the  shock  of  t))e  plunger.  B^ch  pur- 
chase requires  about  the  strength  of  one 
man  to  draw  it  down  from  the  croaiAiead 
to  the  plunger;  thus  we  have  a  very 
eonsiderable  acenoMilated  power, — ^the 
original  idea  of  which  was  suffgested  to 
i]ie  patentee  by  observing  the  blacM 
bend  down  young  trees  one  by  one,  and 
secure  them  to  larger  baulks  of  timber 
in  the  woods ;  the  power  of  several  trees 
being  suffident  to  raise  the  bloek  tm 
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enable  them  to  carry  it  away.  The  hand 
harpoon  of  the  ordinary  make  is  used 
in  tnU  silent  projector,  thus  requiring  no 
extra  stock  of  ezpensiTe  instruments, 
and  it  is  more  efTective  at  10  fathoms 
projected  by  8  purchases  only,  than 
when  thrown  by  hand  within  1  fathom. 
With  regard  to  injury,  the  gun  itself 
can  receive  no  damage ;  the  look  is  strong 
and  very  simple,  so  that  it  can  easily  be 
repaired  on  board,  in  the  event  of  its  being 
out  of  order ;  and  should  the  purchases 
be  accidentally  injured,  thev  can  be 
replaced  by  others  at  a  nominal  cost. 

The  *'  Silent  Harpoon  Projector*'  may 

be  used  on  board  yachts  and  vessels  gene- 

rallv  for  defence,  service,  or  amusement, 

in  throwing  lines,  killing  sharks,  etc,  etc. 

I  am.  Sir,  yours,  &c. 

Will.  Mubbat. 

Sole  Licensee. 

%l,  UniT«nit7-«tn«t,  B^dfbrd-iqiiare, 
July  25,  1851. 

P.S.  The  ''Projector"  in  the  Exhibition 
is  the  first  ever  manufactured,  and  eon« 
■equently  a  very  rough  and  inferior 
prodoction,  being  about  a  third  larger 
and  heavier  than  those  now  made ;  which 
may  be  seen  at  Messrs.  Brown  and 
Rednath's,  Commercial-road, West  India 
Docks. 

W.  M. 


THB  aoviaKMaNT  PAntKT  LAW  Aifazrn- 

MBNT  BILL.— "TBB   BTIDBMCB." 

( C^nHmm^  firom  p.  70.) 
We  come  now  to  the  provision  contained 
in  the  Bill  for  the  previons  exaaination  into 
the  Bovelty  of  InventioDS,  before  patents  for 
them  are  granted.  The  weight  of  the  evi- 
dence is  deoidediy  against  it ;  a  majority  of 
the  witnesses,  both  in  nnaiber  and  respecta- 
bility, being  of  opinion,  with  the  Proteetion 
Society,  that  It  ia  '*  altogether  nnneeesaary, 
of  a  natvre  ill  calculated  to  eUdt  the  tmtb, 
and  likely  to  snVJect  inventors  to  grievons 
risk  and  diffienlty  In  the  establithmeat  of 
their  claims."  If  a  reader  were,  however, 
to  be  gvided  by  the  General  Index  to  the 
evidence  (prepared,  of  coarse,  vnder  the 
saperlnteodenee  of  the  Chairman,  Lord 
Granville,  or  his  prompter,  Mr.  Webeter), 
he  wonld  be  led  to  believe  that  the  testimony 
was  alt  the  other  way.    Under  the  head  of 


''  Patbnts — remedies  proposed  for,*'  we 
have  this  item : 

"(5.)  Previons  examination  as  a  cheek 
npon  repatenting  of  same  subject;"  and 
opposite  to  that  seven  witnesses  are  refer- 
red to  as  being  of  the  opinion  indicated. 
Now  neither  in  this  nor  in  any  otber  part  of 
the  Index  is  reference  made  to  the  existenoe 
of  any  opposite  testimony  on  the  snlqect. 
Here  we  have  the  9mppr€$iio  veri  and  M^r- 
g^tiio  falH  most  Bagraotly  combined ;  otI- 
dence  ignored,  beeanse  It  does  not  suit  the 
preoonoeived  notions  of  the  managers  of  the 
inquiry,  and  the  falae  conelnaion  suggested, 
that  beoanse  no  aneh  counter  testimony  is 
referred  to  in  the  index,  there  was  none  sneh 
addooed.  Another  striking  specimen  this 
of  the  partial  and  unfair  spirit  in  which  tiie 
whole  of  this  inqoiry  has  been  oondnoted. 
Nor  is  this  all ;  for  of  the  seven  witneases 
referred  to  as  being  of  opinion  that  "  pre- 
vions examination"  is  necessary  aa  '<  a  check 
upon  the  repatenting  of  some  snlqect,"  one 
of  the  most  deserving  of  respect,  Profbssor 
Woodcroft,  did,  in  fact,  give  evidence  of  a 
directly  contrary  description.  We  shall 
quote  the  Professor's  own  words : 

QKetftoB.— «  Do  you  addoce  thia  (the 
recent  case  of  Steiner)  for  the  purpose  of 
illustrating  the  adTsntage  that  wonld  result 
fh>m  a  commiation  consisting  of  sdentifio 
and  experienced  peraena  ?  " 

**U  U  the  re9€n§  tf  ikUs  it  is  to  show 
ikmi  Mote  mm  who  art  wpp99§i  to  h%  wumi 
eowipetmii,  are  remiip  fuUe  imcompUeni  H 
decide  tipem  iheeepeMe,** 

QueeHan.—**  Ton  think  that  neither  law* 
yers  nor  scientiflc  men  could  form  a  Board 
that  would  be  eomp^eni  to  decide  tgrnn  ik§ 
pu§Ho»  whether  m  peieni  ekomid  be  prmUed 
ornotr' 

*'  I  AM   IfOST  DKOiniOLT   OF  THAT  OPI- 

moK." 

The  reader  will  please  to  observe  that,  on 
the  necessity  for  this  previous  examinatloB, 
depends  almost  entirely  the  sppointment  of 
commissioners  and  examiners ;  for  If  the 
one  were  done  away  with,  no  decent  pretext 
oould  be  left  for  the  other.  Henoe,  no 
doubt,  the  perthiaeity  with  which  this  part 
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of  the  Bill  bM  been  pen lited  in,  in  the  teeth 
ef  the  evidenee,  and,  as  we  ihall  presently 
ne,  of  all  erieting  ezperienee  on  the  sab- 
jeet* 

The  only  eonntries  in  which  a  preHminary 
csnaination  (more  than  formal)  takes  plaee, 
are  Prasaia  and  the  United  States.    It  was 
of  obvkms  importance,  therefore,  to  ascer- 
tain oonreetly  how  the  system  works  in  those 
coaatriee.    Let  os  see,  then,  in  what  fashion 
the  Select  Committee  addressed  themselfes 
to  thia  brandi  of  the  inquiry.    The  only 
wHneaa  they  examined,  as  regards  Prussia, 
wan  a  Bfr.  Waddinge,  who  is  "  a  member  of 
the  (Pnissian)  Patent  CommissioD,"   and 
hiteraated,  of  oonni^,  in  upholding  the  nse- 
Mneae  of  tiie  Commission  of  which  he  is  a 
■lember.   Why  not  have  examined  some  less 
qneationable  anthority  ? — some  of  the  many 
eaunent  Pmsrian  engineers  and  mannfac- 
tuera,  for  example,  who  are  now  in  thia  conn- 
try  on  aeoonnt  of  the  Great  Exhibition.  Was 
it  becaoae  other  Proaaians,  not  of  tJko  Com- 
MJaisois,  would  hare  testified  that  the  sys- 
tem ia  regarded  with  universal  dissatisfac- 
tioD  among  the  iuTentive  classes  of  their 
eouatrymen  ?    Yes,— that  and  no  other  was 
the  reason.    With  reapect,  again,  to  the 
operation  of  the  system   in    the    United 
States,  the  Committee  did  not  examine  a 
sfaigle  Bative  of  the  States ;  but  contented 
themaelTea  with  the  CYidence  of  one  Paul 
Bapaey  Hodge  (a  Comishman  we  belieTe), 
who  9aid  he  had  practised  as  a  patent  agent 
for  sixteen  years  in  America  (but  of  whom, 
m  that  capacity,  we  ncTcr  heard  before),  and 
had  found  the  system  of  Examiners  to ' '  work 
there  well."    The  Committee  might  have 
leadily  had  the  evidence  on  the  subject  of 
the  American    Conanl  in  London,  which 
would  have  been  unimpeachable,  and  who 
would,  no  doubt,  have  been  able  to  supply 
ttem    with    copies   of  the    latest  oiBdal 
Beporta  of  the  Washington  Patent-oiBoe ; 
but    neither    was    the    American    Consul 
applied  to,  nor  the  official  eridenoe  he  could 
have  produced,  sought  after.    Why?    For 
this  reason,  doubtless,  that  any  native  Ame- 
rican would  have  told  them  that  the  system 
of  preliminary  examination  is  Just  as  un- 


popular among  American  as  Prusaian  in- 
ventors, and  because  the  Official  Reports  of 
the  American  Patent-office  prove  beyond 
all  dispute  (Paul  Rapsey  Hodge's  evidence 
to  the  contrary,  notwithstanding,)  that  the 
system  does,  in  truth,  work  most  abomin- 
ably?   We  happen  to  hare  incur  posses- 
sion  a  piece  of  evidence  on  the  American 
part   of  the  question,  which  is  of  more 
recent  date  than  even  the  latest  published 
Official  Report  of  the  Washington  Patent- 
office,  and  which  being  very  muoh  to  the 
point,  we  shall  here  lay  before  our  readers. 
It  is  the  following  statement  furnished  to 
the  SeimHfleAmerietm  by  a  late  chief-clerk 
of  the  Patent-office,  of  the  fees   receiTod 
number  of  applications  made,  and  number 
of  patents  granted  daring  each  month  Ibr 
the  past  year,  1850 : 

Caah 
ReeeiTad.    Applfeationi.  Patent!. 

January  8,777  47  239  60 

February  7,239  26  176  60 

March  8,119  43  196  38 

April  6.683  72  177  48 

May  7.589  43  196  60 

June  8,847  88  191  44 

July  6,188  23  161  31 

August  6,287  93  174  49 

September  6,984  00  181  34 

October  6,095  57  166  61 

November  6,392  81  165  52 

December  7,72t  36  199  65 


Dols.  86,927  05     2,193 
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Applications  in  1848,  1,628;  1849 
1,955;  1850,  2,193.  Cates  granted  in 
1848,607;  1849.  595;  1850,602.  Patents 
issued  in  1848,660;  1849,  1,076;  1850, 
995.  Cash  received  in  1848,  dole.  67,576  69 ; 
1849,  dels.  80,752  78  ;  1850,  dols.  86,927 
05.  Cash  expended  in  1848,  dols.  58,905 
84;  1849,  dols.  77,716  44;  1850,  dols. 
80.000  95. 

The  reader  will  see  firom  this  document 
that  of  2,193  applications  for  Patents  made 
under  the  previous  examination  system 
in  the  United  States,  during  the  past  year, 
only  995  (less  thatf  one-halQ  were  rsgeeted. 
It  is  but  ikir  to  presume  that,  were  the  same 
system  adopted  in  this  country,  the  approved 
and  rejected  would  be  Tory  much  in  the 
same  proportion.  It  ia  further  equally  ftdr 
to  presume,  from  the  well-known  self- 
sufficient  temper  of    ioTentors,  and  firom 
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TH|B  aQYXS]f||Bl|T  P4TfiH?7LAW  A^EVJiU^m  BTJ^. 


tbe  w»(|t  pf  AQthority  vbich  matt  nef^w, 
Biiriiy  ttt^cU  to  ^nj  bQdf  of  l£zamiae» 
howeyer  telppted,  t)iat  qf  the  rejppted  tppU- 
cfttloQS,  oqe.h^ir  at  leaft  (^j  500)  woa)d 
bd'  ii)»4e  the  eul^ect  pf  appeal  from  the 
Ezaipioert  to  th^  L^w-o^cer  of  the  Crqwo, 
0  (for  which  prof  isipn  is  made  in  the  Bill). 
Bphold,  tb«t},  loventori  t  the  sea  of  litiga- 
tioq  and  trouble  on  which  jon  are  abont  tq 
be  laancljed  bj  the  false  friends  w|io  ha70 
tal^en  ^o^^  caye  under  their  ^ef|cherofii 
care. ' 

.-'jYon  hare  been  daaaled  into  aoqulesoeppe 
i4a  the  Bill  |)y  the  prqspeot  i(  afforpls  of 
o'  cl^eap  patenti;  (i^t  if,  cheap  i^  tbe  $r^^ 
initaiu:jD»  bot  de«r  in  the  ]ong  rap;  bat 
mark,  tha(  those  only  are  to  haye  tbpm  whff 
can  pass  through  the  ordeal  of  an  ipqafsir 
torial  and  inoompetent  Board  of  ^amioerf . 
One- half  of  your  number  at  least  will  not 
haye  the  patents  they  are  reckoning  upon  at 
anjf  price*  And  of  a  safety  tlf pre  will  be  not  a 
few  inyentors  of  really  goo4  ^ngs,  by  whi(4| 
both  the  country  and  themselyes  would  btf 
largely  benefited,  who  will  be  irremediably 
the  fictims  pf  the  ignpranpe  and  incapa- 
city of  the  Ezaminerf  set  oter  them. 
(3b  be  eoHiinuid,) 


Second  Reading  of  the  Bill.    July  30. 

The  Atto&vbt-Gbkbkal,  in  moving  the  second 
reading  of  the  Patent  Laws  Amendment  Bill,  re- 
mludea  the  Houte  of  the  complaints  made  respect- 
ing the  delay,  uncertainty,  and  expense  which 
atteoM  the  operation  of  the  existing  patent  lairs. 
Much  inquiry  had,  in  consequence,  taken  place  qn 
the  subject;  and,  (^  committee  having  been  ap- 
pointed in  the  other  House  of  ParlUiment,  the 
retult  bad  been  a  bin,  the  fnndvnental  priociple  of 
which  was  that  piitepts  of  inventions  should  bo 
Issued  to  persons  who  should  make  discoveries  fof 
the  Benefit  of  society.  Individuals  whose  views 
were  entitled  to  considerable  weight  were  of  opi- 
nion that  patents  might  be  altogether  dispensed 
with — an  opinion  in  which  he  could  not  concur. 
The  objeot  of  legislation  ought  to  be  to  develope  to 
the  utmost  possible  extent  the  discovery  of  inven- 
tions calculated  to  meet  the  wants  and  promote  the 
comforts  and  enjoymenta  of  the  eommunity;  and, 
though  the  desire  of  benefiting  their  species,  and 
of  obtaining  reputation,  might  be  strong  incentives, 
no  one  acquainted  with  human  nature  would  deny 
that  these  motives  must  be  far  less  efficacious  than 
tliat  whidi  aroee  ftom  the  expectation  of  individual 
reward.  Long  labour  and  much  expense  were  to 
1>e  incurred  in  making  discoveries.  Nay,  more,  to 
perfect  and  introduce  them  required  Airther  lat>our 
and  expense.  The  bill  proceeded  on  the  principle, 
that  when  persons  invented  what  was  new  and  use- 
ful to  aodety,  they  should  have  the  reward  which 
the  patent  laws  gave.  The  most  appropriate  mode 
of  giving  that  reward  was  by  giving  a  mondpoty  for 
a  lunited  period.    If  the  notion  lately  started  wero 


to  be  aQted  on,  that  ther9  should  be  no  inquiry  or 
adjudication  on  the  question  whether  a  man  sboura 
have  a  patent  or  not,  Westmintter  could  not  be 
more  effectually  compensated  for  the  dearth    of 
business  wliieh  was  said  to  prevail.     The  publio 
ought  rather  to  be  onarded  avalnst  the  assumptioa 
of  rights  in  regard  to  inventions,  where  the  inven- 
tions were  neither  new  nor  useful;  and,  in  those 
eases  where  rights  were  conceded  to  inventors, 
these  might  be  protected  by  a  short  and  cheap  pi^ 
cess.    The  next  question  was,  by  what  system  ther 
would  determine  the  point  whether  a  person  was 
entitled  to  patent  rights.    All  were  agreed  that  the 
present  system  was  a  bad  one ;  for  as  matters  now 
stood,  every  application  for  a  patent  most  past 
through  no  fewer  than  seven  dififereut  offices.  .  .  . 
It  was  proposed  tn  the  bill  thai  ikert  ikould  bt  on  : 
common  patent  for  the  three  kingdom*,  white  the 
trouble  and  expense  of  application  would  be  moet 
materially  reduced,    (Hear.)    It  was  also  proposed 
to  distribute  the  sum  expended  into  three  separate 
payments — one  when  the  patent  was  first  granted, 
another  at  the  end  or  three  years,  and  the  third  and 
lai^est  at  the  end  of  seven  years.    This  would  give 
poor  men  an  opportunity,  which  they  did  not  at 
present  possess,  of  protecting  inventions  till  such 
time  as  they  might  l>e  able  to  derive  advantage 
Arom  them,  and  at  a  oost  adapted  to  their  means. 
It  was  proposed  then  that  the  first  payment  should 
be  limited  to  20/.,  with  additional  5/.  Ibr  sumps ;  at 
th«  end  of  three  years  the  patentee  might  have  a 
renewal  for  four  years  more  on  payment  of  40/Ij 
with  10/.  stamps.   This  gave  him  a  patent  right  for 
•even  years,  and  at  the  end  of  that  period,  when  he 
had  sufficiently  tested  hl^  patent,  and  fbund  that  ft 
WQuId  benefit  the  public  and  himself  he  could  ex- 
tend his  right  for  seven  other  years  by  paying  801.', 
and  a  stam^  duty  of  20/.  (Hear.)  Thus  there  would 
be  a  reduction  in  point  of  expense  f^om  SOO/.  to 
about  170/.    (Hear,  near.)    As  they  were  about  \6 
abolish  five  out  of  the  seven  stages  through  which 
applicants  must  now  pass,  there  would  be  compen- 
sation given  to  certain  parties,  and  this  obliged  them 
to  take  a  large  margin  at  starting;  but  he  hoped 
that  as  they  felt  their  way,  and  tested  the  necessary 
expenses  by  actual  experiment,  th«y  would  ba  able 
in  time  to  lower  still  more  the  amount  of  the  cost 
of  procuring  a  patent.    (Hear,  hear.)    Then  aa  to 
the  moile  of  determiuing  whether  a  party  v^s  enti- 
tled to  a  patent  or  not,  that  duly  had  hitherto 
devolved  on  the  law-officers  of  the  Crown.    Mowi 
there  were  two  objections  to  this  tribunal,  and  ne 
thought  them  both  well  founded.    In  the  first  place, 
the  tribunal  was  a  secret  one,  though  it  should  bo 
considered  that  this  secrecy  did  not  arise  from  the 
will  or  inclination  of  the  law-officers,  but  l^rom  the 
necessity  of  the  case;  for  It  was  made  necessary  in 
consequence  of  applicants  being  anxious  to  conceal 
from  objectors  and  rivals  what  the  nature  of  their 
inventions  were  till  after  the  patent  was  granted. 
(Hear,  hear.)  To  do  away  with  tiiis  it  was  proposed 
to  enable  a  man,  at  the  same  time  that  he  applied 
for  a  patent,  to  lodge  in  the  office  of  the  commk- 
sioners  to  be  appointed  under  the  bill  a  provisional 
specification— that  wa«  to  say,  a  statement  corre- 
sponding with  the  deposit  now  required  by  the  law- 
officers,  of  the  precise  nature  of  the  invention  to  be 
protected.   A  s  soon  as  he  deposited  that  provisional 
specification,  they  would  give  him  the  power  of 
patent  for  six  months,  and  he  would  therefore  incur 
no  risk  in  using  his  invention  and  making  it  known 
to  the  public.    This  protection  would  be  for  six, 
and  in  certain  cases  nine  months,  and  it  would  hh 
found  a  most  valuable  portion  of  the  bilL    On  the 
other  hand,  when  a  roan  objected  to  a  patent,  he 
must  lodge  the  particulars  of  his  objection  in  suoh 
a  way  that  the  case  could  be  fairly  heard  before  the 
parties  entitled  to  decide.    (Hear.)    The  second 
uMeotion  to  the  present  tribunal  was,  that  the  law- 
officers  might  t»e  incompetent  to  do  the  duties 
aright  fbr  want  of  proper  scientific  luowledge,  and 
therefore  it  yras  proposed  to  constitute  a  board  of 
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•zamiBeis  «ompo«e4  of  Mnons  of  scientlQc  know- 
ledgv.  I  Hear,  ^ear.)  To  them,  in  the  first  In- 
ftmaee,  ^1  qoesttona  ahoat  patents  would  be  refer- 
nd :  bat.  to  aor  case  of  dispute,  and  the  decision 
of  fli«  board  not  beint  satisfactory,  It  was  pro- 
poacd  to  cany  the  matter  before  the  law-officers 
•f  the  Crowa.  |n  such  eases  the  law-officers  would 
receive  the  report  of  the  examiners,  and  the  ulti- 
mate decision  would  He  with  them.  (Hear,  heisr.) 
The  expenae  of  application  would  not  be  Increased 
in  coQseqaence  of  this  arrangement.  The  law- 
tfbem  were  perfectly  willing  to  make  a  personal 
sacrifice  in  that  respect,  in  order  that  the  public 
might  obtain  the  tql\  |)enelfit  of 'the  proposed  ar- 
rangement. fHear,  hear.)  He  omitted  to  state, 
that  one  greai  benefit  of  the  provisional  speeiflca- 
tlob  to  which  he  had  referred  would  be,  that  It 
would  enable  a  man  to  bring  bis  invQotidn  into  the 
market,  and  to  '^t  the  assistance  of  capitalists, 
without  the  sligntest  apprehension  —  a  benefit 
which,  under  the  present  srstem,  was  wholly  Im- 
peaciUe.  (Hear,  hear.)  The  next  point  providol 
f»r  In  the  bHl  was  the'  proper  classification  of  all 
patenta,  the  filing  and  copying  of  all  specifications, 
fte.,  mlea  for  the  publicanon  of  a  register  of 
patenta  and  of  inveotora,  all  of  which  should  be 
open  to  inspection  at  any  time.  (Hear.)  At  pre- 
sent it  often  happened  that  when  a  man  had 
devoted  his  time,  his  patience,  his  money  to  an 
Invention,  and  tinagined  that  be  was  on  the  eve  of 
reaping  the  fruits  of  his  labours,  he  found  thst 
some  one  else  had  anticipated  him,  that  a  patent 
was  already  in  force  for  the  particular  invention  he 
bad  made,  and  that  thererore  all  his  labour  and 
expenae  went  for  naught.  (Hear.)  Now,  in  order 
to  avoid  thia,  two  provikiont  were  introduced  into 
the  bai;  and  it  was  also  provided  that  when 
reeooiae  waa  had  to  a  eonrt  of  law,  the  court  enter- 
taining the  question  should  be  invested  with  an 
eeuitable  Juilsdiction,  so  that  a  Court  once  seized 
or  the  matter  would  be  entitled  to  decide  it  on 
equitable  principles,  without  putting  the  parties  to 
the  expenae  of  farther  litigation.  It  was  also  pro- 
vided, that  if  an  invention  had  |)een  practised  in  a 
fMcfgn  country  that  circumstance  should  be  fatal 
10  it  here.  A»  the  law  now  stood,  if  a  man  intro- 
dooed  an  invention  that  was  new  in  this  countiy 
be  migbt  secure  a  patent  right  for  it.  T^xis  was 
no  doubt  absurd;  but,  on  the  other  hand,  he 
thought  it  wrong  to  say  that  because  an  Invention 
had  been  diseoveied  in  some  remote  country  the 
wum  whose  mind  led  him  to  the  same  dis> 
covezy  liere  should  have  no  didm  to  any  reward  at 
alL  Of  the  two  extremes,  he  should  say  that  a 
man  who  brought  an  Invention  into  this  country 
■bonU  apquire  aome  right  in  it,  but  not  a  right 
equal  to  that  of  the  original  inventor.  He  thoughf , 
tbexefore,  a  middle  course  should  be  taken.  Leav- 
iag  that  clause,  however,  to  he  decided  upon  In 
committee,  he  would  not  now  further  discuss  that 
part  of  the  queatloa.  He  had  now  stated  the 
general  nature  of  the  bill,  and,  though  it  might  be 
said  there  was  a  great  deal  to  be  done  heresiter  in 
the  way  of  refonniQg  the  present  system,  yet  he 
hoped  tne  House  would  accept  the  measure  as  one 
in  tlM  right  dirsetion,  and  a  great  improvement 
upon  the  existing  mode.  (Hear,  hear.)  The  hon- 
oonble  and  learned  gentleman  then  moved  the 
aeeood  reading  of  the  bUl. 

Mr.  J.  L.  RicAuno  complained  that  they  were 
cafled  upon  to  eonalder  the  bill  before  they  had  had 
lime  to  examine  the  evidence  taken  in  committee 
upon  the  subject.  He  agreed  with  the  noble  lord 
the  Yke-President  of  the  Board  of  Trade,  that  so 
fisr  from  affording  facilities  for  securing  patents, 
they  ought  to  proceed  upon  the  ground  that  the 
whole  principle  of  the  system  was  wrong.  (Hear, 
hear.)  The  Attorney-General  said  the  fundamental 
pdDclple  of  the  biU  was  to  give  a  stimulus  to  in- 
rentiona  by  aiTordlng  in? entors  a  monopoly  for  a 
eotain  nmnber  of  years.  Bach  a  course  might  bA 
a  bcneflt  to  InventotSi  but,  at  all  events,  the  mono- 


poly itaelf  thus  granted  was  an  evil  to  the  public. 
He  was  supported  by  The  f?Teate«t  authorities  in  the 
view  he  had  took  of  this  question.  The  whole 
principle  of  the  patent  system  was  bat),  and  ought 
to  be  abolished.  (Hear,  hear.)  All  the  great  inven- 
tions and  discoveries  by  such  men  as  Liebig, 
Brunei,  and  Siephenson  were  made  without  any 
encouragement  from  patents;  and  it  was  only 
small  inventions  in  the  matcing  of  sealing-wax. 
great-coats,  or  paletdts,  that  seemed  to  require  the 
protection  of  a  patetit.  Such  inventions  as  those 
of  paper,  of  glass,  of  printing,  were  all  made  with- 
out the  stimulus  of  patents.  (Hear,  hear.)  A  great 
deal  had  been  said  in  that  House  about  the  mono- 
poly of  landowners,  but  he  thought  they  should 
carry  out  the  principle  a  great  deal  ftirther  and 
apply  it  to  the  question  now  before  the  House. 
(Hear.) 

Mr.  M'Greoor  did  not  admit  that  the  bill  was 
an  Improvement  on  the  law  of  patents.  He  denied 
that  Uiat  law  conferred  any  monopoly.  He  was 
far  from  wishing  to  give  any  preat  extension  of  the 
right,  but  still  he  maintained  that  a  man  was  en- 
titled to  the  fruits  of  his  intellect  as  much  as  to 
any  other  property  he  might  possess.  He  should 
support  the  bill. 

Mr.  Laboucherk  observed,  that  it  was  quite 
unnecessary  for  htm  to  occupy  the  time  of  the 
House  after  the  very  able  and  lucid  statement 
which  had  been  made  by  the  Attorney-General. 
There  were  Important  reasons  why  the  present 
system  relating  to  patents  should  not  continue  any 
longer.  In  consequence  of  the  Great  Exhibition 
now  taking  place  in  this  country,  there  were  a  num- 
ber of  inventions  to  be  registered  provisionally 
this  year,  and  it  would  be  monstrous  to  oblige  the 
inventors  to  register  their  inventions  in  the  expen- 
sive and  complicated  way  which  was  required  by 
the  existing  law,  when  it  could  be  done  in  the 
simple  and  economical  manner  which  was  provided 
for  by  this  bill.  The  present  system  was  mani- 
festly defective,  and  they  had  no  alternative  but  to 
amend  It,  or  sweep  it  away  altogether.  He  would 
not  express  an  opinion  whether  or  not  it  was 
desirable  to  abolish  the  patent  laws,  but  he  believed 
the  country  was  not  prepared  to  pursue  such  a 
course;  the  only  mode  of  proceeding,  therefore, 
was  to  effect  an  improvement  of  the  system. 

Sir  D.  L.  EvAHS  supported  the  hill. 

Mr.  RouNOKLL  Palmkr  expressed  his  regret 
that  the  right  honourable  gentleman  the  President 
of  the  Board  of  Trade  should  not  have  declared  a 
more  decided  opinion  on  the  principle  of  the  law. 
He  (Mr.  R.  Palmer)  distinctly  dissented  from  the 
views  of  the  honourable  member  for  Stoke-upon- 
Trent  (Mr.  HIcardo),  and  most  cordially  concurred 
in  those  expressed  by  the  Attorney -general.  It 
appeared  to  him  to  be  a  ftdlacy  to  say  that  by  the 
law  of  patents  they  were  granting  a  monopoly  for  a 
certain  number  of  years,  to  the  prejudice  of  the 
puUIe.  What  was  it  that  was  taken  away  from 
the  public?  It  was  that  which  the  public  would 
never  have  possessed  but  for  the  Invention  of  the 
individual  to  whom  the  supposed  monopoly  was 

given.  One  of  his  own  constituents,  Sir  VV.  Snow 
[arris,  the  inventor  of  conductors  of  lightning  for 
ships,  by  means  of  which  there  had  been  a  great 
saving  of  human  life,  had  never  derived  any  benefit 
Arom  his  invention,  in  consequence  of  the  impedi- 
ments occasioned  by  the  law  of  patents.  He  hoped 
the  merits  of  that  gentleman  would  be  considered, 
and  that  a  more  substantial  remuneration  would  be 
made  to  him  than  that  which  he  had  hitherto 
received.  He  thought  the  present  bill  hardly  went 
far  enough  in  favour  of  the  principle  on  which  it 
was  based.  If  the  principle  of  the  bill  was  in  itself 
good,  they  might  in  his  opinion  go  much  further, 
and  take  the  consequences  of  it.  It  was  said  that 
the  present  law  did  not  act  as  a  check  to  frivolous 
inventions;  but  the  principle  of  the  law  was  not 
to  inquire  whether  the  inventions  were  frivolous  or 
not;  the  question  was,  whether  they  were  new  and 
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Qiefiil,  md  ivch  ai  the  Attorney-genenl  ought  not 
to  reAite  a  patent  for,  unleu  there  were  grounds  to 
believe  that  they  inMnged  upon  eome  previously 
tk:ttliif  right. 

Mr.  Aldennan  SxDirxT  remarked  on  the  desire 
trliich  had  been  expressed  to  regard  this  measure 
IM  one  of  economy,  and  obserred  that  in  the  year 
1847  there  were  498  English  patents  granted, 
168  Scotch,  and  76  Irish,  and  that  the  fees  paid  to 
the  Government  and  the  official  personages 
■mounted  to  87,640/.  He  (Aldennan  Sydney)  pre- 
sumed they  would,  under  the  improved  state  of  the 
law,  not  have  less  than  742  patents  registered  next 
year;  and,  assuming  that  they  were  to  be  had 
at  the  reduoed  cost  proposed  by  this  measure,  the 
amount  would  be,  not  87,640/.,  but  129,850/.  (Hear.) 
He  should  consider  it  bis  duty  to  propose  certain 
nsol|it{o.ns  in  committee  with  the  view  of  modify- 
ing the  fees.  He  did  not  think  they  had  any  right 
tdtax'an  inventor  175/.  for  the  completion  of  a 
batentt  tn  many  continental  states  an  inventor 
w6iild  not  have  to  pay  more  than  from  2/.  10s.  to 
M/.,  for  which  he  would  obtain  real  protection, 
while  in ,  this  country  if  a  patent  was  infringed 
the  patentee  was  in  many  cases  ruined  in  maintain- 
ing his  right. 

Mr.  W.  Williams  wished  to  know  from  what 
source  the  commissioners  who  were  to  award  com- 
pensation under  this  bill  were  to  be  paid  f  As  to  the 
necessity  of  the  present  measure,  no  doubt  could 
be  entertained  about  it.  He  understood  there  were 
not  less  than  700  persons  waiting  to  take  out  patents 
under  the  cheap  plan  to  be  established  by  this 
blU. 

Mr.  MuHTS  had  been  for  some  twenty  years  en- 

eged  In  litigation  on  the  subject  of  inventions ;  he 
t  therefore  competent  to  give  an  opinion  upon 
the  subject.  He  did  not  consider  the  patent  law 
to  have  any  connection  whatever  with  a  monopoly. 
It  was  a  sort  of  recompense  to  a  man  for  his  inge- 
nuitv.  No  greater  blow  could  be  struck  against 
the  inventive  genius  of  this  country  than  by  the 
abolition  of  the  law  of  patents. 

The  SoLxciToa-OBysKAL  observed,  that  under 
the  present  measure  the  patentee,  instead  of  pay- 
ing 175/.  for  a  patent  for  England,  would  obtain 
for  25/.  a  patent  for  the  three  kingdoms,  the  ex- 
pense of  which  would  previously  have  been  about 
800/.  This  patent,  obtained  for  25/.,  would  be  In 
ibree  for  three  years,  and  In  that  time  the  inventor 
would  be  able  to  ascertain  whether  tho  patent  was 
worth  keeping  or  not.  The  consequence  would  be, 
probably,  that  at  least  one-half  of  the  patents 
wouM  be  relinquished  at  the  end  of  the  third  year. 
The  patentee  might,  if  he  chose,  renew  the  patent 
for  four  years  more,  on  the  payment  of  40/.,  In  ad- 
dition to  the  stamp  duty,  which  would  be  W.  By 
the  expiration  of  the  first  three  years,  however, 
the  value  of  the  invention  would  have  been  nilly 
tested.  It  was  well  known  that  a  great  number  of 
patents  were  useless  for  the  whole  period  of  14 
years,  because  in  the  course  of  time  improvements 
were  made  and  new  patents  were  taken  out  for 
such  Improvements,  which  entirely  superseded  the 
old  patents.  The  bill  would  enable  an  inventor  to 
iake  out  a  patent  which  would  be  in  force  In  the 
three  kingdoms  for  a  period  of  seven  years,  at  a 
eoit  of  75/.,  instead  of  800/.,  which  would  be  the 
expense  at  present.  The  honourable  member  for 
Stafford  (Mr.  Alderman  Sidney)  bad  complained  of 
the  heavy  fees  paid  to  official  personages,  which 
be  ssid  amounted  to  80,000/.,  and  he  (the  Solicitor- 
General)  did  not  know  whether  the  hon.  gentleman 
■leant  the  House  to  infer  that  the  law-officers  of  the 
Crown  received  that  amount.  A  very  large  pro- 
portion of  that  sum— from  45,000/.  to  50,000/.— was 
expended  upon  stamps,  or  went  to  the  consolidated 
IVind;  and  the  sum  received  by  the  law-officers 
upon  esch  English  patent,  which  cost  101?/.,  was 
between  9/.  and  10/.  When  the  cost  of  a  patent 
was  reduced  to  25/.,  he  thought  it  would  be 
found  that  there  would  be  a  very  considerably 
diminished  payment  to  offlclal  personages.     He 


eonsidered  It  most  Important  that  this  bill  should 
be  passed  as  speedily  as  possible,  for  no  less  than 
500  persons  had  taken  out  protections  under  the 
Designs  Act  passed  in  the  present  session  for  the 
proteetion  of  designs  and  inventions  deposited  in 
the  Great  Exhibition,  and  be  believed  that  a  largo 
number  of  the  persons  so  protected  were  waiting 
to  apply  for  patents  as  soon  as  this  measure  became 
law. 

Mr.  Waklzt  thought  they  had  arrived  at  a 
period  of  the  session  when  they  could  scarcely 
legislate  satisfactorily  upon  this  very  important 
subject.  There  was  no  doubt  the  present  state  of 
the  law  was  extremely  defective,  out  he  was  not 
quite  satisfled  that  this  measure  was  the  best  that 
could  be  proposed.  He  considered  that  the  prin- 
ciple which  should  govern  legislation  with  reference 
to  patents  and  to  copyright  ought  to  be  the  same. 
The  process  with  regard  lo  copyright  was  as  simple 
as  possible,  and  he  could  not  understand  why  the 
same  simplicity  should  not  be  observed  with  re- 
spect to  inventions.  Tlie  machinery  contemplated 
by  this  bill  was  by  no  means  simple,  and  it  seemed 
that  even  when  a  person  had  got  his  patent  ho 
would  not  have  secured  his  right.  The  Commis- 
sioners to  be  appointed  under  the  bill  were  to  no- 
minate examiners,  who  wonld  carry  on  their  In- 
quiries In  secret.  That  would,  he  thought,  be  a 
most  unsatisfkctory  proceeding,  and  it  would  l>e 
infinitely  better  to  refer  examinations  to  one  man, 
who  should  be  compelled  to  give  his  decision  and 
his  reasons  for  It  In  public. 

The  bill  was  read  a  second  time. 


In  the  speech  of  the  Attoraey-geaeral 
there  Is  a  statement  which,  as  it  seriously 
affects  our  own  character  for  reradtj,  we 
are  particnlarly  called  upon  to  notioe.  "It 
was  propotedt"  he  said,  *'  in  the  Biil,  that 
there  ehouid  be  one  common  patent  /or  the 
Three  KingdomeJ*  Now  the  reader  may 
remember  that,  among  the  **  Additional 
Reasons'*  which  we  gave  for  concurring 
with  the  Protection  Society  in  disapproving 
of  the  Bill,  there  was  the  following  (see  mkte^ 
p.  52) :— '*  The  Bill  propoeee  to  perpetuate 
what  U  wnivereally  allowed  to  be  one  of  the 
worst  features  of  the  emitting  eyttem — the 
granting  of  separate  patents  for  the  three 
principal  divisions  qf  the  United  Kingdom, 
England f  Scotland,  and  Ireland,**  Let  ui 
now  see  which  of  these  contradictory  state- 
ments is  the  true  one — Mr.  Attorney-Gene- 
ral's  or  ours. 

We  have  now  before  us  a  copy  of  the  Bill 

as  it  came  from  the  Lords  to  the  Commons, 

and  which  copy  came  into  onr  hands  direct 

from  Lord  Granville,    Clause  XIL  it  In 

these  words  i— 

"  The  Clerk  of  the  Patents,  so  soon  after 
the  receipt  of  the  said  warrant  as  required 
by  the  applicant  for  the  said  Letters  Patent, . 
shall  issue  three  transcripts  of  Letters  Pa- 
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teot,  to  be  pund  (i),  nnaer  the  Great  Seal ; 
(2),  tbe  Seal  appointed  to  be  used  instead  of 
the  Great  Seal  of  Scotland ;  and  (3),  the 
Great  Seal  of  Ireland  reapectiTely  :  and  the 
Letters  Patent  (1)  to  be  pasied  nnder  the 
•aid  Great  Seal  shall  relate,  and  extend  to 
Enflaad,  the  dominion  of  Wales,  tbe  town 
of  Berwfck-apon-Tweed,  the  Channel  Is- 
laiida,  and  Isle  of  Man;  and  the  Letters 
Fatent  (2)  to  be  passed  under  the  Seal  ap. 
pointed  io  be  need  instead  of  the  Great  Seal 
of  Scotland  shall  relate  and  extend  to  Scot- 
land; and  the  Letters  Patent  (3)  to  be 
passed  under  the  Great  Seal  of  Ireland  shall 
raUte  and  extend  to  Irelai^d."  '     * 

^Tbe  Attbrney-General's 'statement,'  there- 
Ibre/is  thiis  prbved  to  be  the  false  one— 
Mt  oars.  This  BUI  as  passed  by  the  Lords, 
did  propose  to  perpetuate  the  old  stnpid 
system  of  three  separate  patents.  It  may 
be  that  tbe  Attorney- General  intends  to  get 
this  altered  in  Committee,  and  to  haye  the 
three  patents  consolidated  into  one ;  bnt  if 
BO,  it  wonld  hare  been  only  fair  to  the 
Honse  to  make  them  acquainted  with  the 
real  atate  of  the  case.  His  description  of 
the  Bill,  of  which  he  proposed  the  second 
reading,  was  not  a  tme  description  of  it ; 
and  so  far,  therefore,  the  second  reading 
may  be  said  to  have  been  obtained  under 
&lae  pretences.  Besides,  supposing  such 
amendment  should  be  introduced  in  Com* 
mittee,  the  Bill  most  go  back'  tothe  Lords 
for  their  concurrence  in  it :  and  how  can 
Mr.  Attorney  make  sure  that  the  Lords  will 
? 


T^eBOiim  Chmmiitee.    Jaly  31 . 

The  CHAycsLLOK  of  the  ExcaxaxnEa  moyed 
that  this  bill  be  committed  pro  forma. 

8lr  F.  THxaioiK  expressed  his  regret  that  a 
meaetire  of  such  importance  should  be  pressed  at 
that  late  period  of  the  session,  when  it  was  impos- 
sible-tbe  stil^ct  Qould  receive  the  attention  it 
diisiived,  and  <:rhen  many  hon.  gentlemeu  who 
would  doubtless  have. taken  part  in  tbe  discussion 
were  absent.  He  thought  there  were  many  serious 
oMcclioBB  to  the  details  of  the  measure."  • 

Jfr.  M*GaxooK  said,  that  though  this  was  (kr 
from  being  such  a  measure  as  he  would  like  to  see 
passed  upon  the  subject,  he  believed  it  would  effect 
very  matcirlal  improvements  In  the  existing  law. 
The  present  state  of  the  patent  law  was  a  disgrace 
to  the  conotiy.  lu  Fiauce  there  was  scarcely  any 
trouble  in  obtaining  a  patent,  and  in  Prussia'  no- 
thing wbat«ver  was  paid  by  way  of  tax,  provided 
only  ifae  invention  were  an  original  one.  He  trusted 
that  the  progress  of  the  bill  would  not  be  stopped. 

Six  D.  L.  Etahs  approved  of  the  bill.  It  had 
been  much  oensidered,  not  only  by  the  Lords,  but 
by  the  Board  of  Trade  also,  audit  was  too  hard  now 
to  Interpose  any  objections.  It  was  calculated 
giaatly  to  ameliorate  the  present  patent  system* 
tad  was  loudly  called  for.    He  begged  to  express 


his  thanks  to  the  two  honourable  and  learned  na- 
tlemen,  the  Attorney  and  Sdllcitor-Oenenl.  who 
had  taken  up  the  subject  with  great  earnestness, 
and  hadpressed  it  forward,  although  it  wonld  pro- 
bably attbct  their  incomes  to  the  extent  of  1  000/ 
or2,000/.ayear."  ...     ^.,    ,.    « V/^ 

The  SoLxciToa-GsNBaAL  deprecated  discussion, 
which  would  longer  delay  the  bill.  *  There  was^st 
thii  time  509  persons  who  had  taken  out  iiroteb^' 
tlon  for  articles  in  the  Exhibition,  and  taebMie^ed 
that  more  than  one  half  of  those  persons  were, 
waiting  with  great  anxiety  for  the  purpose  of  know- 
ing  whether  they  could  take  out  their  patents 
under  this  bUl,  and  scarcely  a  day  passed  in  whieh 
he  did  not  receive  applications  from  patent  aeenta 
on  the  subject.  (Hear,  hear.)  .  "■•"•• 

Mr;  Cabowxli  hoped  that  the  bill  would  be 
allowed  to  proceed  at  once,  on  tbe  .utfdeittib^dfaig 

1?^  1  ^^i"**"^**!? ^?  ^  *.»?»WWnK  JflqUiry  into  the 
Whole  matter  befpre  a  select,  committee  next  year 
LordJ.  Rus8XLL;8aid«that  he  should  take  into 
eonsldetetlon  the  suggestion  of  the  honourable 
member  for  Liverpool.  ■  In  the  mean  time  he  asked 
the  House  to  accept  the  bill  as  an  ImproTement  on 
the  patent  law.  (Hear.) 


SPICIFICATIONS  or  BNOLISH  PATSNT8  BH- 
ROLLBD    DUSIlfO    THB    WBBK    BNDIKG 

Charlbs  Ropbb  Mbad,  of  Old  Kent- 
road,  mechanical  engineer.  For  improve^ 
wuiiit  m  appm-uhafor  meoMminggtu,  wkttr^ 
and  other  Jluidi.  Patent  dated  January  2l ; 
185L  ,'' 

The  improTcments  claimed  under '  this. 
patent  comprehend, '  .  '.  '"^  *  *"  "^ 

1.  A  method  of  sapportihg'  or  co'iinter- 
balancing  the  tumbling  lever  of  wet  gas- 
meters  by  a  mechanical  arrangement  for 
bringing  it  into  a  Tcrtical  position,  and 
whereby  the  resistance  offered  to  this  gas  in 
working  the  meter  is  greatly  reduced. 

2.  The  application  to  meters  of  that 
description  in  which  water  or  other  fluid 
is  employed  as  the  measuring  medium  of 
two  or  more  vibrating  measuring  vessels, 
communicating  motion  by  one  or  more 
revolving  shafts  to  two  or  more  slide  valves. 

3.  A  method  of  actuating  and  arranging 
a  series  of  drums  or  wheels,  having'  figures 
on  their  circumference,  and  placed  side  by 
side  in  such  manner, that  the  quantity  of 
gas,  water,  or  other  fluid  passing  throogh  the 
meter  or  machine  may  be  readily  ascertained. 

4'.  The  use  of  a  vibrating  vessel  having  a 
backet  at  each  end  for  the  purpose  of  tilt* 
ing  over  the  same,  and  a  partition  in  the 
centre'  for  changing  the  direction  of 'the 
fluid  from  one  side  to  the  other  of  the  mea* 
suring  vessel,  by  which  (he  use  of  slides  for 
admiiting  and  discharging  the  fluid  is  dis« 
pensed  with. 

William  Bubgbss,  of  Newgate-street, 
gutta  percha  dealer.  Fbr  improvemenie  im 
machinery  far  cutting  twndpe  and  other 
eubetaneee.  Patent  dated  January  21> 
1851. 

In  the  machine  which  forms  the  snbjeet 
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of  thU  patent,  the  koives  are  arranged  hori- 
zontally in  a  cutter  frame,  to  which  recipro- 
cating motion  is  communicated  by  a  crank 
worked  by  hand  or  power.  The  bottom  of 
the  hopper  is  proTided  with  teteral  trans- 
verse blocks  or  stops,  against  which  the  tur- 
nips or  other  substances  rest  whilst  being 
cut.  When  the  turnips  are  required  to  be 
divided  into  small  pieces  vertical  knives  are 
attached  to  the  front  of  the  catter-frame, 
which  come  into  operation  before  the  hori- 
sontal  knives  make  their  cut.  In  addition 
to  the  stop- pieces  above  mentioned,  there 
•re  also  plates,  some  of  which  are  perfo- 
rated to  admit  of  the  passage  of  stones  or 
pebbles,  and  which  prevent  the  turnips  pass- 
ing through  the  machine  until  they  have 
been  subjected  to  the  action  of  the  cutters. 

Claim, — Combining  mechanical  parts  into 
a  machine  for  cutting  turnips  and  other  sub- 
stances in  manner  described. 

John  Rambom  St.  John,  of  New  York, 
engineer.  For  improvement  in  the  proeeee 
of  and  appmratme  for  manufacturing  eoap. 
Patent  dated  January  21.  1851. 

In  carrying  into  effect  that  part  of  his 
invention  which  relates  to  "  the  process  of 
manufacturing  soap/*  the  patentee  prepares 
a  lye  from  soda-ash  and  lime,  using  100 
parts  of  the  former  to  40  parts  of  the  latter, 
with  suflScient  water  to  bring  the  mixture  to 
10°  proof.  To  every  pound  of  this  lye,  in 
a  hot  state,  he  adds  6  lbs.  of  tallow  or  lard 
stearine,  or  its  equivalent  in  palm  oil,  cocoa- 
nut  oil,  or  lard,  ami  boils  the  whole  well, 
skimming  off  the  upper  portion  from  time 
to  time,  and  thus  obtaining  "  fullers'  soap'' 
for  subsequent  treatment.  Or,  instead  of 
adopting  the  above  process,  the  patentee 
employs  the  ordinary  '*  fullers'  soap"  of 
commerce.  In  either  case,  he  heats  the 
**  fullers'  soap,"  and  adds  gradually  to  every 
100  lbs.  thereof  about  50  lbs.  of  Paris  white, 
or  of  common  whiting,  or  silicate  of  mag- 
nesia, previously  well  mixed  with  15  gallons 
of  water.  He  then  boils  and  stirs  the  mix- 
ture, and  adds  to  it  12  lbs.  of  common  resin, 
and  continues  the  application  of  heat  until 
the  resin  is  dissolved,  taking  care  not  to  raise 
the  temperature  to  the  boiling  point  lest 
bubbles  should  be  formed,  by  which  the  soap 
would  be  deteriorated :  or  the  resin  may  be 
used  as  the  last  ingredient  in  preparing  the 
fullers'  soap.  He  next  mixes  with  the 
heated  preparation  14  lbs.  of  sal-soda,  and 
after  stirring  for  a  short  time,  2  lbs.  of  bibo- 
rate  of  soda,  or  borax,  or  its  equivalent  of 
tincal  or  other  compound  of  borax,  and 
finally  a  iT^ixlure  of  3  lbs.  of  starch  or  boiled 
potatoes  with  1  lb.  of  water,  in  the  propor- 
tion of  20  lbs.  of  the  mixture  to  e?ery 
100  lbs.  o(  soap.  In  order  to  ascertain 
whether  the  boiling  has  been  continued  long 


enough,  a  irial  shoula  now  be  made  of  the 
soap  by  pourinj  some  of  it  into  a  vessel — 
when,  if  it  sets  or  hardens  quickly,  the 
whole  of  the  contents  of  the  soappan  may 
be  run  off  into  ahallow  coolers,  or  into 
frames ;  in  which  latter  case  it  may  be  found 
necessary  to  crotch  or  stir  the  soap  daring 
cooling,  to  prevent  the  separation  of  the 
ingredients,  tn  order  Xq  facilitate  the  har- 
deninr,  1  lb.  per  cent,  of  rice  flour  may  be 
added  to  the  soap  while  in  the  pan;  bat 
when  silieate  of  magnesia  is  employed  in  ita 
preparation,  the  addition  of  rice  floor  ii  not 
necessary,  as  this  material  possessea  in  it 
the  requisite  hardening  properties.  . 

The  "  improved  apparatus ''  consists  of  a 
pan  or  kettle,  with  a  casing  or  jacket,  between 
which  and  the  bottom  tof  the  pan  the  Hteiih 
employed  for  boiling  dreiilates.  A  nnmber 
of  vertioal  pipes,  closed  at  the  top,  and 
communicating  at  bottom  with  the  steam 
space,  rise  into  the  kettle,  and  as  the  steam 
Occupies  the  interidr  of  theie  pipe^,  tEe 
boiling  operation  la  facilitated,  and  the  hent 
uniformly  disused  through  the  contents  of 
the  kettle.  A  horizontal  arm,  mounted  on 
a  vertical  shaft  in  the  centre  of  the  kettTe, 
to  which  rotary  ttiotioli  is  dnnmunieated  by 
hny  suiuble  means,  and  protided  witih 
scrapers  extending  downwards  to  the  bottom 
of  the  kettle,  and  so  arranged  as  io  pasa 
between  the  vertical  pipes,  is  employed  to 
effbet  the  stirring. 

CVoMif. — 1.  The  oombination  of  mate- 
rials above  set  forth,  for  the  purpose  of  pro- 
ducing a  soap  which  may  be  n«ed  with  hard 
or  soft,  fresh  or  salt  water  ;  and  particularly 
the  use  of  biborate  of  soda,  borax,  tincal, 
or  any  aubstanee  containing  these  eleMkeatt, 
in  combination  with  the  above  specified  or 
other  materials. 

2.  The  employment  of  the  aiiparatas 
above  described,  when  used  for  boiling  soap. 

AuGusTB  XiORADOuz,  of  JBedford-street. 
Wbr  certain  improvementa  in  maehinerif  or 
apparatus  for  raiting  water  and  otherftuiOi, 
(Being  a  communication.)  Patent  dated 
January  21 ,  1851. 

The  improvements  claimed  under  this 
patent  have  relation  to  pumps,  and  consist, 

1.  In  certain  means  "to  rttte  liqtflda 
without  the  help  of  a  pfiton  in  producing  k 
vacuum  by  means  of  the  oscillating,  tube 
and  the  .speed  reqnired  in  working." 

2.  In  the  application  of  an  air-chamber 
to  pumps  constructed  on  this  principle. 

3.  In  a  peculiar  formation  of  barrel,  in 
wh''oh  a  fnnnel-shsped  piece  is  em^oved,  as 
a  connection  between  the  upper  and  lower 
parts  thereof. 

RoBCar  William  Sikvier,  of  Upper 
HoUoway,  gentleman.  For  improvementa 
m  weaving f  and  printing  or  staining  textite 
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f0«4t  or  fiiMtt,     Pliteot  dated  January 
tl,  1851. 

CEsMM.  —  1.  A  method  of  forming  the 
looped  surface  of  looped  fabric! ,  such  as 
Bmsaela  carpets,  terry  TelTets,  and  other 
similar  goods  or  fabrics  from  the  weft 
threads^  by  means  of  longitndinal  wires  or 
other  eqniralent  means,  in  combination  with 
irarp  threads,  which,  by  being  mtde  to  de- 
•cend  one  after  the  other  in  rapid  snocession, 
instead  of  simultancotsly,  as  is  nsnally  the 
ease  with  warp  threads,  thereby  draw  off 
from  the  qnill  or  bobbin  in  the  shnttle  a 
snfficient  quantity  of  weft  or  shoot  to  form 
tbo  loops  on  such  longitudinal  wires. 

d.  A  method  of  cutting  the  pile  of  looped 
fldnicB.  [The  eutters  emplojed  aro  plain 
dlsies  of  steel  witib  sharpened  ed|:ieft,  which 
are  mounted,  at  suitable  distances  apart,  on 
a  horizontal  spindle  extending  in  a  direction 
transfteisai  to  the  Mric,  ahd  reTolv%  in 
grooTes  formed  in  the  wires,  being  sup- 
ported in  bearings  formed  in  the  free  ends 
thereof.  The  cutters  are  worked  by  the 
action  of  the  loom,  so  that  the  loops  of  the 
fkbric  are  cat  by  them  immediately  after 
their  formation,  and  the  fabric  then  passes 
to  the  taking- up  roller.] 

3.  A  method  of  printing  patterns  on  warp 
threads  or  woven  fabrics  by  the  employment, 
for  that  purpoee,  of  a  series  of  plates  ya- 
liously  perforated,  according  to  the  number 
of  shades  of  each  colour  which  exist  in  the 
pattern  to  be  printed. 

Ajliexakdbr  Samuslson,  of  Banbary, 
agricultural  implement -maker.  Tbr  ifn- 
prwemenis  in  apparatiufor  cutlfnff  tuYnipif 
etarroi^  mangold  vurte/,  and  other  vege- 
Mfet.     Patent  datfed  January  23,  1851. 

These  improYcments  are  based  on  the 
machines  known  as  Crardner's  turnip  cut- 
ters, in  which  the  kniyes  are  made  of  a 
crank  form,  and  are  arranged  in  ono  or  two 
sets  in  a  circular  barrel.    They  consist, 

1.  In  the  combination  of  wrought  or  cast 
ift>n  frames  and  hoppers  (both  of  which 
|Muta  liave  been  hitherto  made  of  wood 
Hone),  with  knives  and  barrels  of  tho  de- 
eripticHi  above  mentioned. 

2.  In  the  application  to  the  interior  of 
the  "  name  boards*'  of  a  projecting  piece, 
l^^ainat  which  the  vegetable  rests  while  in 
the  act  of  being  cut,  and  which  ensures  the 
cJhttifag  of  the  last  piece. 

3.  In  a  method  of  constructing  and  ap- 
plying the  hoppers  and  hopper  sides  to  such 
ibachines  with  axes  and  hinges,  for  the  pur- 
pose of  allowing  the  hopper  to  be  raised, 
and  the  sides  thereof  opened,  for  cleaning  or 
repairing  the  barrel. 

4.  In  arranging  or  adjusting  the  knives 
for  cutting  one  of  two  widths  of  pieces,  in 


such  manner  that  no  obstruction  shall  be 
offered  to  the  free  working  of  one  Mt  of 
kiiives,  whilst  the  btker  S6t  is  nbt  in  action. 

Joseph  Bunnstt,  of  Deptford,  engineer. 
J^  certain  improvements  in  public  ear^' 
riagee  for  the  eonvegance  of  paeeengere. 
Patent  dated  January  23,  1851.  . 

Mr.  Bannett  descri^Ms  and  claims—* 

1.  A  method  of  t>rovidiiig  additiodai  dttt- 
side  seals,  easy  of  access,  ror  omnibus  pas- 
senger*, without  elevating  them  above  tho 
rt)of ,  by  slightly  recessing  the  sidea  and  roof 
of  the  omnibus.  Also,  the  application  of 
guardi,  eomposM  of  a  metal  frame  and  pand 
of  perforated  tine,  to  divide  th^  seats  of 
omnibuses  into  a  given  number  of  spices, 
thns  separating  tho  passengers  from  ea^ 
othei-,  and  prevbntin^  rbbbery. 

2.  IThe  application  of  leather  in  Its  unpfe« 
pared  state,  or  prepared  by  immersion  in 
melted  tallo#.  and  siibslsquent  eonlpreision, 
for  making  tlie  bearing  parts  or  bmtlibns 
and  other  carriage  axle-boxes. 

3.  A  method  of  preventing  lateral  shaking 
of  railway  carriage  axle-boxes  by  the  intro- 
doetion  between  the  parts  of  which  the  axle- 
box  is  composed,  of  a  wedge-shaped  piece 
acted  on  hj  a  screw  or  other  mechanical 
contrivance. 

Specification  due,  but  not  Enrolled, 

Sahusl  Clivt,  of  Bradford,  near  Man- 
chester, manufacturing  chemist.  For  tm- 
provements  in  the  fnanufaetikre .  of  soda, 
potash,  and  glass,  latent  dated  January 
^1,  1851. 
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Jamei  Timmins  Chance,  of  Binningham,  gen- 
tleman, for  improvements  in  the  manufacture  of 
f^ass.  (Being  a  communication.)  July  28;  alz 
months. 

Richard  Lloyd,  of  Parts,  in  the  republic  of  France, 
engineer,  for  improvements  In  steam  engines  and 
in  treating  steam.  (Being  a  communication.)  July 
28;  sixlnonths. 

Peter  Robert  Dmmmond,  of  ?erth,  for  improve- 
ments in  chums.    July  29 ;  six  months. 

John  Workman^  of  Stamford  -  hill,  Middlesex, 
fomist  and  fUrnace-butlder,  for  improvements  In 
the  manufkcture  of  bricks,  tiles,  and  other  articles 
made  of  like  materials.    July  31:  sixnionths. 

Charles  Barlow,  of  (}hancery-Iane,  London,  for 
improvements  in  'saws.  ( Being  a  communication. ) 
July  81 ;  six  montha. 

Victor  Lemoign,  of  Cette,  Departement  de  I'He- 
ranlt,  France,  for  certain  improvements  in  rotary 
and  other  eug^es.    July  81 ;  six  months. 

Charles  Cowper,  of  20,  Soathampton-buQdings, 
Chanceiy-lane,  SAiddlesex,  for  Improvements  in 
Igcomotive  engines,  and  boilers,  and  carriages,  part 
of  which  improvements  are  applicable  to  other 
similar  purposes.  (Being  a  communication.)  July 
81 ;  six  nr.onths. 

James  Whitelaw,  of  Johnstone,  Renrrew,  North 
BriUlu,  engineer,  for  certain  improvements  In 
steam  engines.    July  31 ;  fetx  months. 

Joseph  Mansell,  of  Red  Lion-square,  Middlesex, 
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auaiiflietuiliiff  Uxuj  ttatlonttr,  for  ImproTementt 
In  omammtliif  ptpw  and  othu  (klidct.    July  tl ; 
•ix  mootlit. 
Cluurlet  Parley,  of  the  Cltj  of  New  Tork,  United 


States  of  America,  maehlniet,  for  oertaln  new  and 
meful  ImproTemenu  in  the  constroetion  of  enpstsM 
for  nantical  and  general  porpoiet.  July  SI ;  ilx 
monthe. 
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John  Swindellt.  of  If  anehesteTp  Lancaster,  bba- 
nuflhcturlng  chemist,  for  certain  Improvements  In 
obtaining  prodocts  fk-om  ores  and  other  matters 
eontafning  metals,  and  in  the  preparation  and  ap- 

eleation  of  such  produots  for  the  purpoees  of 
eaehing,  printing,  dyeing,  and  colour  making. 
JnneSA;  four  months. 

John  Bmnuinuel  Ughtfoot,  of  Broad-oak,  Ac- 
crlngton,  Lancaster,  caUeo^rinter,  and  James 
Higgin,  of  Cobourg-terrace,  Stratford-road,  in  the 
aame  oounty,  chemist,  for  improTements  in  treat- 
ing and  prqtaiingceitain^colouring. matters,  to  be 
used  In  dyeing  and  printing.  Jnne  IS :  slx'months. 

Robert  BLayes  Easum,  of  Commercial-road.  .Step- 
Bey,  Middleeez,  rope  nuker,  for  improTomrats  in 
the  manufoeture  or  rope.    July  1 ;  six  months. 

George  Prederidc  Munts,  the  vounger,  of  Blr- 
ntaigham,  Warwick,  gentleman,  for  improvementa 
in  ftiinaoes  applicable  to  the  melting  of  metals  for 


making  brass,  yellow  metal,  and  other  oompound 
meUb.    July  S ;  six  months. 

Thomas  Allan,  of  Edinburgh,  gentleman,  for 
certain  improvements  in  eleotric  telegraphs,  and  ia 
apparatus  connected  therewith.  July  2 :  six  montha. 

Thomas  Hawkins,  of  Invemest-terraoe,  Blshope- 
road,  Bayswater,  Middleeex,  oilman,  lor  Improre- 
menis  in  brushes.    July  16;  six  months. 

John  Brasil,  of  Manchester,  Lancaster,  gentle- 
man, for  certain  ImproTcments  in  dyeing,  and  in 
the  preparation  of  dye  woods.  July  SI :  six  montlu. 

John  Flatt,  of  ordham,<  Lancaster,  engineer,  and 
Richard  Bureh,  of  Heywood,  in  the  same  coun^, 
manager,  for  oertain  Improvementa  In  looms  for 
weaving.    July  21 ;  six  months. 

Perdval  Moses  Parsons,  of  Robeit-etreet,  Adel- 

Ehi,  Middlesex,  civil  engineer,  for  improvomenta 
1  cranes,  capable  of  being  used  on  railways,  and 
In  parts  of  railways.    July  21 ;  six  montlis. 
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""  BLACK'S  PATBNT  FOLDING  MACBINB. 

Bb.  1. 
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•|i40K'«  P^TINT  7QLPUt«.  MA0V1». 
(VikMtdMidNofiMfteiy,  MO.    Bfmin§tnkitL  iwrtfcd  May  7,  IMl.) 

A  machine  constructed  according  to  tbis  patent,  for  the  purpose  of  book-work, 
has  attracted  a  great  deal  of  aHentmi  at  the  lixhibitioDy  ana  been  deaenredly  mucii 
admired  for  its  simplicity  and  efficiency.  Figs.  1,  2,  and  3,  of  the  accompanying 
engraTings,  are  yiews  of  this  machine ;  fig.  1  being  a  front  elevation,  fig.  2  an  end 
elevation,  and  fig.  3  a  plan,  ^e  foUowiog  description  of  it  we  extract  from  Mr. 
Black's  specification : 

A  A  is  a  box  or  case,  whiok  forms  the  framework ;  B  a  metal  plate,  which  forms  one  end 
of  the  box,  and  serves  as  a  basement  to  which  the  moveable  parts  of  the  machine  are 
attached.  C  is  a  main  shaft,  which  has  its  bearings  on  the  brackets  D,  D,  D,  and,  when 
made  to  rotate,  gives  motion  to  certain  fotding  blades  and  rollers  la  the  manner  to  be  pre- 
sentlj  explained.  B  it  the  first  folder  or  foldhig  blade,  which  has  its  axis  in  the  brackets 
F  F.  A  view  of  tids  folder,  with  its  eonneetions,  is  given  separately  in  Hg.  4.  On  the 
brackets  F  F  are  fixed  two  spiral  rings  6  G,  whieh  are  weand  npon  the  axis  of  the  folder, 
and  so  disposed  tiiat  liiey  have  a  tendency  to  keep  the  blade  np  in  the  position  whidi  it  is 
represented  as  oeeapjing  in  figs.  1,  i,  and  3.  ET  is  an  arm  affixed  to  the  main  shaft,  which 
is  placed  immediately  opposite  to  tbs  feeder  B,  so  that  when  the  sudn  shaft  revolves,  it 
oomes  against  the  short  arm  J  of  that  folder,  and  eavses  it  snddenly  to  assume  the  position 
iodieated  by  dotted  lines  in  1kg,  2.  The  omter  end  of  the  short  arm  J  is  fomished  with  a 
friotioB  roller,  for  the  porpose  of  enabling  the  two  arms  H  and  J  to  slide  fteely  over  each 
other.  The  movement  of  the  fol^Hng  blaide  E,  whieh  has  jost  been  explained,  produces  the 
first  fold  or  doabling  of  the  sheet  of  paper,  with  the  aid  ef  the  following  supplementary 
arrangements.  In  the  tap  of  the  box  or  ease  A,  and  immediately  underneath  the  blade  B, 
there  is  formed  a  long  slot  K  K,  whieh  is  eontinued  down  to  the  bottom  of  the  box  by  means 
of  partitions  inside,  so  that  there  is  fiM-SMd  thereby  a  elkamber  of  the  same  length  and  depth 
as  the  interior  of  the  ease  A,  but  of  only  about  one-fourth  of  an  inch  in  width.  The  paper 
to  be  folded  is  placed  by  hand  upon  the  upper  surface  of  the  lid  of  the  case  and  underneath 
the  folding  blade  E,  with  the  fine  in  which  the  fold  is  to  be  made  immediately  below  the 
blade,  and  consequently  over  the  dot  K  K,  in  which  position  it  is  held  from  shifting  during 
the  interval  of  time  intervening  betwtun  the  remoful  of  the  hands  of  the  attendant  and  the 
coming  down  of  the  folding  blade,  by  means  of  two  sharp-pointed  inatruments  L  L,  which 
project  about  one- sixteenth  of  an  inch  above  the  top  surface  of  the  case,  and  upon  which 
the  paper  ia  slightly  pressed  by  the  fingef  of  the  person  supplying  the  sheets  to  the  machine. 
The  pointed  instruments  LL  are  owecta^  to  two  lerers  M  M,  which  are  centred  upon 
axes  affixed  to  the  sides  of  the  case ;  the  ontsr  or  free  ends  of  these  levers  are  loaded  with 
counterbalance  weights  N  N,  which  serve  to  keep  ^ose  ends  of  the  levers  down  upon  the 
main  shaft  upon  which  they  rest,  and  also  cause  the  points  L  L  to  maintain  their  position 
above  the  surlace  of  the  ease  A.  Supposing  a  sheet  of  paper  to  be  placed  in  the  position 
directed,  the  mafai  lAaft  being  hi  motion,  the  instant  the  folder  B  coases  down  upon  the 
paper  so  as  just  to  take  hold  of  it,  then  the  two  tappets  O  O,  which  are  affixed  to  the  main 
shaft,  and  immediately  under  the  ends  of  the  levers  M  M,  come  against  and  raise  the  outer 
ends  of  the  levers,  and  thereby  cauae  the  projecting  portiona  of  the  pointed  instruments  L  L 
to  deeosnd  below  the  snrfoee  of  the  top  of  the  caae,  and  release  the  paper  firom  being  longer 
held  by  them.  The  f^irther  descent  of  the  folding  blade  forces  the  sheet  in  a  doubled  state 
into  the  tfain  or  narrow  chamber  inaide  of  the  case.  The  instant  that  the  arm  H  upon  the 
main  abaft  peases  beyond  reach  of  the  arm  J  upon  the  end  of  the  folder  E,  the  spiral  springs 
G  O  cause  the  folder  to  fiy  up  and  resume  its  former  position,  leaving  the  sheet  of  paper 
inside  of  the  narrow  chamber :  the  firat  or  single  fold  bemg  completed,  the  tappeta 
O O  having  also  passed  the  ends  of  the  levers  MM,  the  counterbalance  weights  again 
bring  the  pointed  instnunents  LL  to  protrude  beyond  the  upper  surface  of  the  case, 
so  as  to  be  ready  for  the  reception  of  another  sheet.  P  is  a  spring  stop  or  buffer, 
which  serves  to  counteract  the  Jar  whieh  would  otherwise  be  produced  by  the  sudden 
rising  of  the  folder  S  by  tlie  action  of  the  spiral  springs  mounted  upon  its  axis.  The 
folder  ought  to  be  ssade  smooth  on  both  sides,  so  that  it  may  leave  the  folded  sheet  inside 
of  the  chamber  very  freely ;  but  I  have  found  that  when  the  face  or  folding  edge  is  ser- 
rated somewhat  similar  to  a  fine  saw,  that  the  folding  is  effeeted  with  much  greater 
aocuraey  than  if  that  edge  is  quite  smooth.  The  teeth  prevent  the  sheet  from  sliding, 
not  only  lon^tadfaially  upon  the  blade,  hut  also  in  the  cross  direction ;  casualties,  which  if 
allowed  to  take  place  doing  the  operation  of  folding  to  the  extent  of  even  one  quarter  of  an 
loch  in  either  direction,  would  destroy  the  nsefuhiess  of  the  machine  u  applied  to  «  book- 
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ffeck,"  m  th«  foUtaf  of  prinUd  pu«n  et  uf  dw^ripltra.  Otkw  ntttlwdi  maj  b« 
liopted  br  tb«  pnrpoMOfMcarlbsflifl  proper  "Te(titn'' of  AaihMtt  thu  th  anieof 
As  piMs  LL  i  u,  (br  Inituics,  UaM  raiMd  apon  the  ■nittM  of  tka  oaie,  on  oaa  tide  of  uid 
pttritel  vhta  du  folding  btkdg.  So  (tr  h  tha  machlM  and  iti  aotlon  Iutc  baaa  daieilbad, 
g«e  IbM  oBlj  hai  bean  aaeovyKilMd,  and  tha  ihaat  la  np liowd  to  b«  sow  loft  la  tlw  am- 


•  dMKK.    ftaaM«p«ifor 
■•ft  utd  tbo  uprif ht  ipladlo  an 
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randared  ijndiroiioiit.  R*  ii  a  ptrtllel  tided  bar  wliich  tttdea  la  batrnifs  SS,  and  it  oon- 
neeted  by  a  link  T  to  the  second  folder  or  fblding  blade  U,  as  shown  in  fig.  3,  and  alio  In 
the  separate  Tiew  with  the  parts  in  immediate  conneotion  with  it  giTon  in  fig.  5.  V  is  aa 
arm  keyed  upon  the  upright  spindle  Q,,  which,  as  the  spindle  revolres,  eomes  in  contact 
with  the  arm  W,  affixed  to  the  bar  R*,  and  oanses  the  bar  to  be  impelled  forward  so  as  to 
travel  from  right  to  left  of  the  machine,  which  actuates  the  folder,  and  causes  it  to  moTO 
through  one  quarter  of  a  circle  towards  the  right.  This  moTSment  of  the  second  folder 
takes  the  sheet  from  the  narrow  chamber,  previously  described,  into  a  second  and  similar 
chamber  formed  in  the  side  of  the  first  narrow  chamber ;  and  the  instant  the  arm  V  loeea 
its  bold  of  the  arm  W,  the  bar  R*  and  the  folder  are  again  brought  back  to  their  former 
positions  by  the  action  of  the  spiral  springs  XX ;  the  second  fold  (which  forms  the  sheet 
into  four  leaves)  is  thus  oompleted,  the  folded  paper  being  left  In  the  second  narrow  eham* 
ber,  the  sides  of  which  are  at  right  angles  to  Uie  sides  of  the  first  narrow  chamber,  and 
parralld  with  the  upper  surface  of  the  case  A. 

Fig.  6  is  a  detached  view  of  the  third  folder  a,  wliich  has  its  axis  or  bearings  at  hb,  and 
is  connected  by  a  link  c  to  a  parallel  sided  bar  J,  which  elides  up  and  down  within  tlie  bear* 
ings  «e.  /is  an  arm  fixed  to  the  main  shaft  C,  which  as  the  shaft  revolves^  comes  against 
the  arm  g  affixed  to  the  bar  d,  and  raises  that  bar,  which  again  through  the  interrention  of 
the  link  e,  causes  the  folder  e  to  travel  in  a  downward  direction  through  a  quarter  of  a 
circle,  whereby  the  doubly  folded  sheet  in  the  second  narrow  chamber  is  made  to  enter  or 
pass  through  a  third  narrow  chamber  formed  in  the  side  of  the  second  one,  and  the  throw 
of  the  third  folder  a,  briogs  the  sheet  folded  three  times  (that  is  into  eight  leaves)  within 
the  grasp  of  the  first  of  two  pairs  of  rollers  h  k\  These  rollers  are  kept  in  continuona 
motion  by  a  pair  of  bevel  wheels  1 1,  which  are  of  different  sixes,  so  that  the  rollers  may 
have  their  speed  increased,  so  as  to  free  the  machine  more  readily  from  the  papers jMMinf 
through  it.  Motion  is  communicated  from  the  first  roller  V,  upon  the  spindle  oi  yiiml^lftm 
bevel-wheel  is  placed,  to  the  other  rollers,  simply  by  the  frictional  contact  of  their  sur&oM. 
The  two  outer  rollers  are  covered  with  cloth,  and  are  made  to  bear  against  each  other  with 
a  considerable  degree  of  pressure  by  means  of  regulating  screws  hi,  while  the  innermost 
pair  of  rollers  are  kept  from  touching  each  other.  By  this  arrangement  the  inoer  pair  of 
rollers  grasp  the  folded  paper  without  laying  hold  of  the  folder,  and  convey  it  to  the  outer 
pair  of  rollers,  where  the  folded  paper  is  more  or  less  pressed  according  as  the  nature  of  the 
work  may  require.  Again ;  the  instant  the  arm /clears  the  arm  f,  &e  parallel  bar  d  and 
the  folder  a  are  made  by  the  action  of  the  counter-balance  weight  <f  to  assume  their  ori- 
ginal positions. 

During  the  interval  of  time  in  which  these  various  foldings  have  beeii  effected,  another 
sheet  is  applied  to  the  machine  by  the  attendant,  and  thus  a  continuous  operation  of  fold- 
ing is  carried  on  ; — one  attendant  alone  being  able  to  supply  the  machine  at  a  rate  varying 
from  one  to  two  thousand  sheets  per  hour.  The  mainshaft  of  the  machine  may  be  caused 
to  rotate  by  manual,  or  by  any  other  power. 

In  the  maebine  which  haa  just  been  desorihed,  all  the  parts  for  effecting  the  movementi 
of  the  first  and  second  folders  are  fixed,  and  seldom  or  ever  require  adjustment  ^Fter  belii^ 
once  placed ;  the  third  folder,  however,  and  the  parts  by  which  it  is  immediately  put  in 
motion,  are  connected  to  a  moveable-pUte  /,  which  slides  within  two  guides  m  m,  and  la 
capable  of  being  acted  upon  by  a  screw  and  handle  m  n;  so  that  the  folder,  the  tellers,  &Ct 
may  be  moved  towards  the  right  or  left,  and  the  position  of  the  folder  thus  adjnated  to  anlt 
exactly  the  printing  the  margin,  or  any  design,  upon  the  paper  to  be  folded. 

Instead  of  the  blade,  or  folder  E,  by  which  the  first  fold,  or  doubling  of  the  paper,  is  pro* 
duoed,  being  acted  upon  by  springs,  so  as  to  bring  It  into  the  upraised  position  ready  for 
another  sheet  being  put  beneath  it,  a  counter-balance  weight  may  be  attached  to  the  short 
arm  J,  which  will  effect  the  same  object  aa  is  obtained  by  the  springs.  The  return  of  tho 
second  folding- blade  may  also  be  caused  by  means  of  a  vuloanixed  In£a  rubber,  or  any  otiittr 
spring,  instead  of  the  spiral  one  represented  in  the  engraving. 
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The  Government  measure  has  now  been      specially  assented  to  by  Lord  John  RumsU, 


pushed  through    both    Houses  of  Parlla-  

ment  ;•  but  with  a  dbtinct  understandhig,  ®"^  ««««  ^""^  ^  ^"^  *^««^  "^  ^^*  <«* 
Thursday  evening)  to  obtain  their  asient  to 

•Contraryto  all  expeeUtion  the  Bill  haa  the  Schedule  of  chargee,  and  to  the  diflbnot 

been  lost  at  the  eleventh  hour.    On  the  amendments  made  in  the  Coninonst  tktt 
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^  fben  shall  be  a  learoliing  inqairj 
Sato  the  wliole  matter  before  a  Select  Com- 
aaitlee  next  year." 

Why  thia  anderitanding  ?  Why,  but  that 
the  inquiry  ^riiich  took  place  before  the 
Hovie  of  Lords  is  (as  we  hsTo  been  for  lome 
time  ooatending),  altogether  unsatisfactory  ? 
and  that  the  GoTemment  measure  would 
faaTO  been  in  danger  from  the  opposition 
growing  np  against  it,  if  this  pledge  of 
early  reconsideration  had  not  been  giTen  ? 

We  now  pablish  the  entire  Bill,  with  the 
exeeptiai  only  of  a  Sebedele  of  forms. 

The  slterations  made  by  the  Commons 
in  file  measnre  since  it  came  from  the 
Lords  have  been  considerable.  Of  the  ori- 
giaal  dianses  some  have  been  altogether 
atrack  ont  and  others  greatly  modified, 
whUe  Ao  less  than  twenty-nine  new  clauses 
hKW9  been  added. 

The  first  diflerence  wbioh  we  notice 
regards  the  point  on  which  we  were  at  issue 
with  the  Attorney-General.  The  Bill  as  it 
eaaae  from  the  Lords  did,  as  we  stated, 
ptopooe  to  perpetuate  the  old  practice  of 
issuing  three  patents  for  the  United  King- 
dom ;  and  Sir  Alexander  Coekbum  did  itof 
describe  it  oorreetly  to  the  House  when  he 
said  that  it  would,  on  the  contrary,  consoli- 
date them.  We  charitably  conjectured  that 
itflsight  have  been  Sir  Alexander's  inten- 
tioo  to  have  the  Bill  altered  in  Committee 
to  auit  hie  speech  i  and  this  turns  out,  in 
ImI,  to  hare  been  the  case.  The  three 
pafeSBts  perpetuation  clause  (a  pet  crotchet 
of  Mr.  Webster's,  by-the-bye,)  was  can- 
cdled,  and  a  elause  of  eonsolidation  sub- 
stitnted ;  whereby  it  is  enaeted,  that  in  future 
one  patent  shall  saffioe  for  the  wkoie  of  the 


Lord  Chancellorstated  that  he  had  not  been 
eoBsnlted  on  the  measure,  though  it  mate- 
rially aflteted  the  ofiee  of  the  Great  Seal; 
and  thisy  us  Lord  Monteegle  said,  "  put  an 
end  to  the  whole  thing*"  We  wrote  our 
preaent  article  in  anticipation  that  the  Bill 
would  moot  certainly  pass,  and  we  do  not 
BOW  wfiiidraw  it  because  it  contains  much 
that  will  haTO  an  important  bearing  on  the 
pfoceedlngi  of  next  session. 


United  Kingdom  of  Great  Britain  and  Ire* 
land,  the  Channel  Islands,  and  Isle  of 
Man,  including  also,  if  the  Crown  shall  see 
fit.  Her  Bfijesty's  Colonies  and  Phmtutions 
abroad.  We  consider  this  so  great  a  benefit, 
that  for  the  sake  of  it  we  should  hsTO  been 
contented  to  put  up  (for  a  time)  with  what- 
ever else  there  may  be  objeotionable  in  tlie 
BUI. 

The  proposition  to  exclude  the  Colonies 
has,  it  will  be  observed,  been  abandoned ; 
and  matters  left  in  regard  to  them  in  ttaiu 

fUO. 

The  prelimioary  examination  clauses 
remsin  mush  as  they  were,  but  with  two  or 
three  notable  additions. 

All  applications  for  patents  are  to  be 
advertised  in  the  Oaz§itt,  and  *'  any  person 
having  an  interest  in  opposing"  may  oppose ; 
lodging  with  the  Commissioners  "  particu- 
lars in  writing  of  thehr  ofajeelions."  Of 
course  this  puts  an  end  to  the  whoU  qf  tht 
old  eooeai  tyttom.  We  agree  with  the 
Patentees'  Protection  Association  in  regard- 
ing this  system  of  advertising  for  opposi- 
tion as  likely  to  expose  inventors  "  to  great 
risk  snd  difficulty."  Once  it  is  made  known 
to  all  the  world  that  a  person  is  occupied 
with  some  improvement  in  sny  branch  of 
art  or  manulkctures,  nothing  will  be  easier 
than  to  learn  all  about  it  from  his  servanta 
or  intimates  —  enough,  at  least,  to  make 
unprincipled  opposition  easy,  and  a  foroed 
participation  of  profita  practicable. 

The  strength  of  this  olqection  would  be 
lessened  if  the  Commissioners  would  direct 
the  subject  of  the  application  only  to  be  ad- 
vertised, wiikout  tk9  lumte  ofiko  oppliemU, 

According  to  the  Bill,  as  it  came  from  the 
Lords,  the  Examiners  were  to  inquire  into 
**  the  novelty  "  only  of  the  invention ;  but 
the  Attorney  -  General  proposed  thst  the 
words  <*  and  utility  "  should  be  introduced. 
On  the  motion,  however,  of  Mr.  Munts, 
most  ably  seconded  by  Sir  Jamea  Graham, 
the  addition  waa  struck  out.  We  are  not 
sure,  however,  thst  this  will  wholly  remove 
the  point  of  utility  from  out  of  con- 
sideration in  the  grant  of  patents,  for  we 
observe  that  then  is  a  new  form  of  dedarm- 
tioD  prescribed  in  the  Schedule,  whieh  asey 


HBM  PAnanvi^xr  JMmnammat  wu* 


Htthnt*  it  hM  htm  grtuMififl  mdStimt 
Iteft  «a  IttTWtor  thoirid  ttMs  ia  Mt  pclittei 
m4  4<wiiif»tiOB  Ihat  be  Mitred  Ui  iMtn- 
liea  4o  In  ef  «<|p«blie  wllUftj,''  ead  *e 
CoMti  iMTe  held  Ibet  tbe  tiewf  ef  Ibet 
«tflity  WM  immeterial  {Smmi'M  2VeeMte»  U. 
17.)  Bat  by  the  new  form  of  petitioD  ud 
deeiertricBi  m  ew^leent  ie  wfbied  lo  de- 
obnelfaMt  be  hrilefee  Ue  infentei  wU  be 
**^  0rHti  pMiowmtf."  Of^oueelUs 
will  offer  bat  imaU  obitade  to  inYenteWy 
wfaeee  geeee  ere  fire^rblellf  eHewtae*  Bat 
the  Attoraej  «r  Mkkai'QmminX  mmf  eef : 
**  Here  is  a  petition  referrad  to  tte»  pn^big 
Hr  «  petent  for  an  invenHoa  wbiohie  alliiged 
tobe^greatpnhttentiity.  WeU^lMMt 
io^pHrawfaeMier  It  ia  eo  or  not*'  And  io 
the  whole  qneetion,  wbleb  was  anppoeed  to 
be  got  iid«Cwttl  he  opened.  Wedoirtitnot 
lUi  diaenfMMif  betareen  the  BUI  and  4be 
Sdhednle  has  arisen  from  ^vapsichty  and  wiU 
be  aaMi^  the  tfaii^  anre  ef  saMftdwenf  nsst 
ssesioH.  MeanwUle,  and  ae  long  as  tbeee 
obgaotfenabie  words  esiet  in  the  fiohednle, 
m  nnbeard-of  diftenlty  will  be  thrown  hi 
the  wef  of  pnttlag  |Milant  rights  in  force. 
The  aonstant  qnestei  will  be— Is  thk  m 
infontionofirnM/pnblientilitf  ?  And  what 
war  a  Jorj  may  gite  to  tfaia«  no  peeaen 
befarffhand  pretend  to  eaj.  Whal 
jwy  may  think  of  graat  Talaa» 
better  or  worse  Inler  wad  may  be  of  opinion 
is  of  ao  Talne  at  all ;  and  «det  9m^d*  The 
piaatowiUibsnbMre  bat  to  ealonfaMtowba- 
ther  the  thi^  pirated  h  likelr  to  be  oomI. 
daiad  hp  a  jwy  of  the  '««raaft"  elaaa  ar 
■otf  and  to  arrange  bli  spscalsrians  aoaord- 
b^y.  A41  smaU  thiaga  will  than  he  Mr 
garnet  and  ha  will  be  only  tikiag  advantoge 
af  the  atetatory  booaly  tbaa  offered,  Ibr  ibe 
fiiat  tiase  in  the  faiatary  of  onr  jariapfudeaee, 
an  patty  burcaay. 

The  elaaee  by  whieb  it  waa  prorided  that 
the  prarions  nae  or  pnbiicaiion  of  an  inven- 
tian  to  ai^r  part  of  the  world  ahooldinvalidete 
a  patent  lor  it,  had  fint  the  taeth  taken  ant 
hgr  ihe  interpolaftion  of  the  woida,  "  to  the 
bnoiriadge  of  the  appbaanti"  and  nltlaBately 
il  waa  ritoadaaad  idtogalbir. 


Of  good  ddogs  oontalnad  hi  tba  Bill*- 
bealdea  the  conaoUdation  of  the  three  patente 
—there  are  sereral  deeerri^g  of  great  praiia* 
If  we  haYe  not  notioed  them  before,  II  baa 
been  fivom  a  desise  to  ooaaentrato  pnblie 
attention  on  wliat  we  atiU  coneider  to  ba 
jdafeots  of  so  rital  a  natnre,  as  not  to  be  e«es- 
pensatad  for  by  any  other  adTant^^aa  wliat. 
avert  and  only  to  be  snhmittod  to  for  a  time 
onsttcb  an  assaraaee  of  earij  rerieion  as  tba 
Premier  has  giran. 

Faiamoefc  among  these  additional  food 
things  deeenrai  to  be  sanked  the  provisiaii 
made  te  the  pHnfbif  anJ  jmWrtlay  ^ 
tpeei/UaiUm»  (8e9  olanse  iziz.)  The  aserit 
of  origloatiogihii  balongato  the  Patentow* 
Proteotion  Aesoriariim.*  All  the  diffecanaa 
between  their  plan  on  tfaia  head  and  tikb 
GoTemnant's  is,  that  tba  Assoehition  pao- 
posed  that  they  should  be  printed  and  oir- 
aalated  at  the  expeaae  of  the  pateatsas — 
beiag  prspered  to  ahow  how  this  oonid  bo 
done  withoat  exaoting  Aom  patentoas  a  ahll- 
tiag  mora  than  they  have  been  in  nee  to  paj 
nnder  the  old  peiebmsnt  apstem ; 
tha  BiU  throws  Ibe  whoia  af  this 
the  CkinsoUdated  Fand.     We  aro  not 

that  the  Iramars  of  the  Ml  knew  what  ther 
wero  ahont  In  doing  sa ;  Isr  the  east  to  tba 

aaantry  will  be  something  eMfknona.    Aait 

ia,  boweror ,  we  Ihel  grateM  fsr  the  boon. 

TIm  next  moat  Talaable  dmnge  to  be 

notieed  relates  to  the  legal  proeeedinga  $» 

tbe   ii^tiBisnf    ^  jMtfsnf    r^Mt 

they  hava  been  obtained.    Tbe 

thia  bead  aro  partleal^   deaenfa%     af 

attontiro  ooneJdarotion.    They  Involro  daife 

and  meet  ealntary  reforma.     The  Oban- 

cary  jwrMietton  in  napeet  af  patento  ia 

in  effect  abolished,  power  being  given  to 

any  of  the  Common  Law  Courts  la  which  an 

aettoB  for  Infringement  It   biuagbt,  **  to 

mah%  att«b  order  tor  infunlion,  lnepe<Uan, 

or  aoeonnt/*  as  to  snob  Court  mayieem  At, 

and  as  ooald  hitherto  only  be  obtoined  by 

going  into  Chancery  $  Wliile,tbeprooeediags 


*  BagfBstloM  to  tht  Mine  cAet  «•  to  te  nwt 
with  eliewhero,  but  they  aie  all  mero  lopetitioiit, 
witkcut  ackmowUigmenit  of  tho  plan  of  tho 
daUon. 


and  im-  jknikmatitm  iff  Pfmtmiimft  Ai  taMNMl* 

piOTed.  <!f  IM  GmMkoII*. 

Wemajpointabovia^wrHnf  ofipeeial  {W«  fhw  •nljr  tfas  Mkre  ttottUe  |>mrti«it 

wiinMiilii(wni  uniimiiBgi III! andto wMh  ^  ^^  l>rM»eAii|^,  wrd  mor^  li  tiiiKetW- 

Btpect  to  tlie  patrwu^  aiising  out  of  t^  ^  rf««Mi. 

BHL    Aoeordfng  to  the  meirare  «b  sMOad  Mr.  1.  Gunrz  eonildered  that  the  titetent  »nl 

br  the  Lords,  the  ComuniMtn  «f  Fteteita  Jf ^  ^'''?''®  ^^°  ^^  ^^<^  patent  raWs.  He  cbihplklned 

-^^^       ^  *'*"-""""~"  •*  r«WK»  fcaj  the  -patentee  would  sflli  lie  convened  to  aiK 

vne   Id  oaTe  the  apyointihent  sf  all  the  Foach  the  Crown  as  a  petitioner  and  (uppTiaxitAr 

moranaie  OIIIObiv— UEattners^  neiftfCMrs,  the  arrangement  f<rf  tngnfry  hefore  an  exabioer, 

Clvka,  *e.4  bat  by  the  BilL  the  Ji^ole  of  "^J^^i^^J^  provlslonaj  regfttration,  was  iMAly 

-•      _, •»_/       M^;,      ,      -.  OTjectionaWe.   Aboard  of  exatnlnerswuftomelme 

uui  potrw  11  tfansforred  to  the  Lorda  of  the  vo  appointed  in  France  with  regard  to  patents, l>ttt 

Trjiamrr      Ttai  wM4««bMl    ilWtaiii  ■■  ■  «^  «k.  thesystctn  %aa  found  so  InciBcIcnlt  that  It  #ai  vary 

lleaewj.     IM  prunwal  dWBnnoe  to  the  soon  abandoned.     Jn  America  Ai  esai^lner  wu 

Bsblic  «iU  be  this  •.  that  in  ihe  ««e  aeae  the  "PPo^ted ;  but,  although  he  exeidsed  very  sllAt 

^s—        *     ^fii-         v^,_-..     ^^  pbwers,  his  ^rfthorfty  Was  Oonsidertd  dtttatorW, 

Bfipomtincaitl  woidd  hare  beeh  left  in  the  and  all  parties  irere  fiiksatisfied  with  the  iyst^. 

^niiltt  md  1a«*I   fbiuiiLmii  \mm   mmI'   AWm^A*\^  ^^  consideTvA  tliat  the  present  Bill  was  an  inroad 

fenda  or  legal  ^netiomnea  not  diraotiy  upon  the  industry  or  the  Vommunity,  and  be  Oww- 

f  miTi^lt  to  Pariianeiitt  aad  not  amch  in  ^^^^  ^^1  bound  to  oppose  it. 

.*<!.     -->.^— I.   *.*            ix.          ^M         .»  Mr.  La BoucHBRB  srfd,  fhotigh  this  Bin  Varied 

toe  cmtOB  dl  contmtil^  pvoltc   0|milony  considerably  in  form  from  the  measure  settf  d'mcn 

fa  the  .dimoeal  «f  thsh*  MstmiiMM  •  ^kiU  ^  ^^%  House  of  Lords,  It  did  not  differ  f^bm  It 

B  uie  ^npoen  oi  coeir  panvnage,  Whtle  essentially  in  intent  or  substiinee.    A  petition,  «- 

in  the  oCher,  thef  are  ontroeted  to  a  Boaid  ?i«*«iag^««plniaB  4»f  the  Soeftfy  «r  Arts  on  the 

HI    Y    r,        ^iT  I  I T      ,.        .,  .^     ,     -  *»«*•*»',  tad  ^5?«»pw«*ntedbfthe'rtght'h«i««i«ble 

vmob  tt  imniecliateiy  naaer  the  eOlXtn)!  of  member  for  MaticheeMr,  and  the  prftiHratfM  sMM 

t^  Save  of  Ganmosn.  And  ^«.«>  ■»  «limi  ^^^  tho\igh  this  meaanre  ww  «<rt  in  all  YMpteeU 

oo  nowe  oi  i>owinoti»|  «wi  «o«b  bo  tlum  „jch  aa  they  ^esited.  they  yet  telie^a  it  iMild 

OBf  other  pnUic  body  whatefor.  ^^^^  ^  immftnee  hoprewMnent  xm  the-eifvtltfg  taw. 

ft,   Hl^  _b.i^  ^_  rtt.i,        1. •  MdthCTooiieidei«d#tmoettmp«tBtrtlhatfh*«ll 

€9n  the  ^vltole,  we  thmk  we  have  occanon  ahould  %e  pasaed  this  se^tioft. 

joaltion  it  haa  now  attained.    Hie  opooai-  ^*^  ><>t  ^^^^ak  the  Himse  and  ««  eoatatft  hid  liM  a 

tb»  s«d.  to  tte  ODT«n»>wt  KU.  No.  8,  tli-PP"™-^*™"-"^ *•  f«»Mo..« tt. 

(b,  the  i^wp.!.^  A-d«ta..  ■if-*briSJ'S^J!SS,J!;?r2KS»lJ'Si 

■•re  eqpaddlf],  am  not  plockacl  Jroaa  it  **I*T  tavsatimtt,  wliieh  wouM  Dkn  the  Hhct  w 

itttl»«THthef«1kinH,tmtitl.Ah.atfae  •ST**"**  •"»««''««-«»•«•*'««.**««  *x- 

i.p^rti.t  .ftot  of  ^tr..^  iho.  oo-  ,.jn-^r'Bnrb3^*A"«^;^W»: 

Toniment  a  pledge  of  a  farther  and  eaily  tuents  to  give  it  hia  wppert,  rather  than  A^wlihe 

"aeat«hii«  eiiq«lty"-^plyiag  df  coante  JSl^" *•  P- ^l«»*»»^*  «y ^»»«o«  on  tbfe  %db. 

•  iur  oonaideratioo  of  whatever  adtenHions  JSIiSL^*^***.*^*  a  numerotts  bodytf hh  eon- 

,    ^^                 -— •«  •«H«««uu*  «itn%ntB  w*re  anxious  that  this  meemtte  ibo^RI  Ve 

nd   amendmenta  may  be  neoeaaary.      If  adopted  at  once,  becanae  they  bene'«M  ft  wMTd 

inTe»M  would  be  only  tme  to  them.eh«.,  *"iS?SVSiT.S;;Srt^t*  '^^.'^^  t«atiog 

aad  aat  vnitedly  aad  naohitely^-^tbey  might  ^^^tJ,  COTm^TdlVlSa  •-°*'"  **  '^**^* 

•oon  acfaftore  all  that  they  want,  which  is  ForMT.oroena^metloii s 

no  nofo  thtt  ail  tiiey  hare « rtght  to.  ^^ntjVkf^iiiniric ::::;:::::::  ^ 

ThiNi0h  now  |Mit  vttder  the  hareow  «f  «  5th^i.^«. 

Boat  Inqttilitonal   syatem    of  preliminary  4>Bolaiue  H,  Mx.  Movts  said  thla  «laiiie  nta- 

■iiiiiiili    I'll    »iM»«kte«   4/#i.Mir«.ni  imiiMi  Ti  y^A^  ^<^t  the  exaaikiOTs  might  fh>m  ttoie  lo  tlnie 

eiannaflOll,  tneynfay,  if  tbey Wffl,  AMnnt  inquire  Isto  the  no^lty  aad  ntiUly  of  JnvmitienB 

of:     ne  aoiy  toad  does  the   aame  when  He  moved  that  the  word  "  utility"  be  atrask  oat  of 

*  tne  clause. 

oppzeaaed.    The  tnore  '*  aearching"  future  The  ATMBirsT-GairsBAxaaid  tke  ot||nt  of  the 

teMti*;^   AM  «Im  \^k*m» .    4k.    «    -       y^^  olause  was  to  ,prev«Dt  absurd  «nd  naelaas  tevea- 

^Hun^   «»  «w  b«tter  \    the   deeper  the  tlons.  however  novel  they  might  be.  ^kom  ob^te 

aDquirera  go,  the  more  aurely  will  they  find  P'Sy^'J""*^  protection. 

.         ..      TV   X         .  ,^         '                '        ,  Sir  J.  GaAHAM  obeerved  that  the  dlOeulty  was 

zttTeatiTe  talent,  and  the  encouragement  of  as  to  the  constmotion  to  be  put  on  the  wm4  **uti- 

liMiiMiiiii   iaipnt   «f  ih*  hriiainiii  Mf  .11  4-k«  ^'"    ^'^  ^'^^  ^ne  hand  it  might  be  undevstood  to 

mvuuuie   taient   at  me  »onoa  of  ati  the  mean  public  utiBty,  while  on  the  ether  it  might 

advaaoea  wfaieh  the  world    baa  made   in  H  '^^swded  in  the  sense  of  utihty  to  the  perMn 

w        1  J       •»•-*_          J  •»  ^^**   sought  to  obtain  «  patent  lor  his  private 

Knowledge,  virtue,  and  Power.  aaln.    He  entertained  atieetioaa  to  ihio  imaaure, 

because  it  proposed  to  create  a  set  of  new  ofl- 
cers,  dealgnated  examiners,  who,  it  appeared  to 
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him,  wtn  to  pafnfm  tiie  ftinotiont  which  had 
hitherto  boon  perfonned  under  the  retponBlbillty  of 
tho  Uw  adTliere  of  the  Crown.  It  was  impouible  to 
haliere  that  the  law  offleerB,  before  they  formed  a 
judgment  npon  an  application,  and  aavlsed  the 
Crown  to  grant  a  patent,  did  not  latiafy  themtelvet 
that  the  invention  was  likely  to  be  useful,  and  was 
of  such  acharacter  as  to  justify  them  in  recommend- 
ing the  Crown  to  allow  an  ezclusiye  right  to  be 
exercised  against  the  community  for  a  limited 
period.  He  wished  to  ask  what  had  been  the  prin- 
el^e  upon  which  the  law  advisers  of  the  Crown  had 
hitherto  recommended  patents,  with  regard  to  the 
two  points,— novelty  and  utility  f  He  had  no  doubt, 
although  the  law  officers  of  the  Crown  were  accom- 
slished  gentlemen,  and  had  an  opportunity  of  in- 
forming themselves  with  respect  to  improvements 
in  trade  and  commerce,  that  before  advising  the 
Crown  to  grant  exclusive  patents  as  against  the 
public,  they  bad  called  to  their  aid  persons  who  had 
really  performed  the  flinctlons  of  the  proposed  exa- 
ninett.  The  law  officers  had,  however,  covered  all 
these  inquiries,  but  now  it  was  sought  to  relieve 
them  altogether  of  the  responsibility.  It  appeared 
fhnn  this  Bill  that  they  were  to  deleaate  the  inquiry 
to  examiners,  on  whose  report — without  exercising 
any  judgment  of  their  own,  except  within  the  limits 
of  such  report— they  were  to  ground  their  recom- 
mendation to  the  Crown. 

The  Attoahbt-Gsmxkal  believed  that  since  he 
had  been  in  office  no  patent  had  been  granted  for 
any  invention,  the  usefulness  of  which  was  not 
apparent.  [An  honourable  Member:  "  To  the 
pobUo,  or  to  the  indlvldualf**]  He  meant  to  the 
public  (hear,  hear) ;  for,  so  far  as  the  individual 

Ktentee  was  concerned,  he  most  take  his  chance. 
I  (the  Attorney-General)  did  not  think  that  a 
patent  for  an  invention  that  would  be  absolutely 
useless  to  the  public  ought  to  be  granted.  He  did 
m»t  consider  that  under  this  Bill  the  legal  advisers 
of  the  Crown  would  be  bound  by  the  report  of  the 
examiners,  who,  in  his  opinion,  would  act,  as  it 
were,  as  the  pioneers  of  the  law-officers,  and  direct 
their  attention  to  the  different  points  of  each  case. 
In  many  cases  which  had  occurred  under  the  exist- 
ing law,  the  legal  advisers  of  the  Crown  had  called 
in  the  assistance  of  scientific  gentlemen,  who  had 
made  reports  to  them,  or  aided  them  by  personal 
suggestions.  The  advice  thus  obtained,  however, 
was  a  sort  of  private  assistance,  and  he  thought  It 
would  be  better  that  such  assistance  should  be 
randered  by  persons  before  the  public,  who  were 
clothed  with  a  certain  official  character,  and  who 
were  responsible  to  the  public  (hear,  hear),  which 
was  the  course  proposed  by  this  Bill.  Still  he  must 
say,  that  he  would  never  consider  himself  bound 
by  the  report  of  the  examiners ;  and,  indeed,  the 
fifteenth  section  of  the  Bill  provided  that  if  any 
person  deemed  himself  aggrieved  by  reason  of  any 
rsport  of  the  examiners,  such  person  might  claim 
to  be,  and  should  be,  heard  before  the  law-officers 
themselves. 

Mr.  HsvLST  thought  It  might  be  a  grave  ques- 
tion how  far  the  duties  of  the  law-officers  of  the 
Crown  would  bo  devolved  upon  these  examiners. 
He  did  not  object  to  scientific  questions  being 
referred  to  the  examiners,  but  it  appeared  to  him 
that  all  matters,  whether  relating  to  science  or  not, 
would  be  submitted  to  their  judgment. 

The  ATTOBVBT-OBiiBaaL  said,  he  had  no  objec- 
tion to  strike  the  word  **  utility"  out  of  the  clause, 
and  he  moved  accordingly  that  that  word  be 
omitted. 

Mr.  RxcABDO  opposed  the  motion,  because, 
although  all  the  gentlemen  examined  before  the 
Committee  concurred  in  the  opinion  that  no  tribu- 
nal could  decide  upon  the  utility  of  inventions, 
still  he  thought  they  had  no  excuse  for  grant- 
ing these  monopolies,  except  on  the  ground  that 
the  inventioBS  were  beneficial  and  useful  to  the 
pnbUe. 

The  Committee  divided,  when  there  were— 
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Mr.  LABoucaEBX.  in  answer  to  a  question  from 
Mr.  Spooner,  explained  that  the  Crown  could  now 
grant  patents  extending  to  the  Colonies  (though 
there  had  been  some  doubt  as  to  India),  and  tut 
it  was  also  in  the  power  of  the  Colonies,  of  thoee  at 
least  that  had  local  Legislatures,  to  grant  patenta 
within  their  own  limits;  this  concurrent  power 
had  led  to  difficulty,  complicatioui  and  inconveni- 
ence, and  it  was  thought  that  It  would  be  better  to 
confine  the  patents  granted  here  to  the  Uaitod 
Kingdom,  and  to  leave  the  Colonies  to  deal  with 
the  matter  as  they  thought  fit.  Indeed,  a  iBguIa- 
tion  bad  already  been  made,  about  six  months 
since,  that  the  Attorney-General  should  not  paaa 
patents  extending  to  the  Colonies.* 

Sir  J.  Graham  thought  this  discussion  beeamo 
more  complicated  as  It  prooeeded.  (Hear.)  Here 
was  another  most  important  question  inddentally 
rained.  (Hear,  hear.)  Tliere  really  was  not  time 
now  to  give  due  consideration  to  a  meaaure  In- 
volving such  interests  as  this  did.  It  came  down 
but  lately  from  the  House  of  Lords,  and  already 
thirty  new  clauses  had  been  introduced  into  It  in 
the  House  of  Commons.  Besides  the  provislona 
respecting  compensation,  those  with  regard  to  feea 
were  changed,  but  there  were  still  great  objeetlona 
to  be  urged  to  them ;  there  ought  not  to  be  a  fur- 
thing  paid  for  the  establishment  from  the  public 
purse ;  the  fees  should  be  so  regulated  as  to  pay  the 
whole  expense.  (Hear.)  Clause  by  clause  tnefiUl 
would  be  found  to  touch  important  principles  not 
yet  fully  discussed;  and  the  farther  the  House 
prooeeded,  the  more  they  would  be  aware  of  the 
importance  of  the  subject,  the  insuffidenoy  of  the 
time  they  could  now  devote  to  It,  and  the  Inade- 
quate attendance  of  members  representing  the 
great  commercial  and  manufacturing  Intereata. 
(Hear.)  He  did  not  see  how  justice  was  to  be  done 
to  so  important  a  subject  within  the  time  that 
could  now  be  given  to  it.  (Hear,  hear.) 

Mr.  LABotTCHBBB  was  very  sorry  to  find  the 
right  honourable  baronet  casting  the  weight  of  hla 
great  authority  into  the  scale  of  the  ol)||ector8, 
hitherto  very  few  in  number,  to  the  passing  of  thto 
Bill  in  this  session.  The  disappointment  on  the 
part  of  the  public,  and  the  inconvenience  sustained, 
if  it  should  not  pass,  would  be  so  great  that  no- 
thing on  his  (Mr.  Labouchere's)  part  should  be 
spared  to  prevent  its  postponement. 

Mr.  CABDWB1.L  had  presented  a  petition  againat 
this  Bill  f^om  parties  who  conceived  that  their 
competitors  In  tne  Colonies  were  to  be  allowed  to 
proceed  without  paying  the  duties  paid  here. 

Sir  J.  Gbaham  understood  now,  that  by  pre- 
rogative the  Secretary  of  State,  having  eome  to  a 
decision  adverse  to  patents, had  virtually  aboUahad 
the  law  of  patents  throughout  the  Colonies,  aiid  the 
House  was  asked  to  continue  in  England  a  system 
which  some  of  the  advisers  of  the  Crown  con- 
demned in  principle,  and  which  the  Colonial  Secre- 
tsry  had  put  an  end  to  throughout  our  possessions 
abroad,  giving  our  fdlow-subjects  there  the  prt- 
vilMe  of  using  inventions  denied  to  the  inhabitantt 
of  the  United  Kingdom.  (Hear,  bear.)  The  im- 
portance of  the  subject  became  more  apparent  aa 
the  discussion  proceeded,  and  the  complication 
was  increased  by  the  division  of  opinion  among  the 
advisers  of  the  Crown.  The  Vice-President  of  the 
Board  of  Trade  had  declared  that  he  was  oppooed 
to  the  policy  of  the  law  of  patenta ;  and  now  the 
House  learned  that  the  Secretary  for  the  Colonies 
agreed  with  him. 

Mr.  Labovchbbb  assured  the  right  honouraUe 
baronet  that  he  was  mistaken.  The  Vloe-Prealdent 
of  the  Board  of  Trade  ( Earl  Granville)  expreseed  an 

*  There  must  be  some  mistake  here.  We  have^ 
within  the  last  six  months,  passed  many  patanta, 
with  the  Colonies  inclnded.— £».  M.  M. 
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flplnloB,  thand  by  the  majority  of  the  Lords'  Com- 
■Ittoe,  that  the  prtneiple  of  patent  law*  was 
▼feloQa,  and  ouipht  to  be  discarded ;  but  he  and  all 
tbeComrolttee  held  it  most  desirable  that  this  Bill, 
TtmedylnK  monstrous  and  f^laring  evils  in  the  pre- 
MM  system,  should  pass  into  a  law  at  once,  and 
tlwy  tbooght  that  the  public  opinion  of  this  coun- 
try was  not  ripe  for  so  great  a  change  as  the  aboli- 
tioft  of  patents. 

8fr  J.  Gbaram  observed  that  this  clause 
altered  the  law  materially,  and  yet  did  not  appear 
neeeaaary  for  the  objects  desired  by  the  right 
honourable  gentleman  (Mr.  Labouchere). 

6a  Jmgutt. 

Mr.  W.  Williams  and  Mr.  J.  Ckzews  repeated 
their  objections  to  the  BOI. 

The  ATTonMCT-GEWERAL  said  that  he  had,  on 
neenaideration,  resolved  to  leave  the  law  with 
rcapeet  to  the  Colonies  as  liefore. 

Sir  James  Gkaham  urged  on  behalf  of  the 
coantiy  the  necessity  for  fhrther  discussion  of  the 
wbola  measure. 

Lord  Palms asTov  and  Mr.  LABoncKBaB  re- 
plied, insisting  on  the  disappointment  which  the 
public  generally  would  experience  if  the  Bill  did 


On  the  Compensation  Clause  being  read, 

Sir  James  Obaham  inquired  if  the  Government 
liad  formed  any  estimate  of  the  gross  amount  of 
eompenaation  t'-and  next,  if  they  had  aseertained 
how  many  would  have  dalma  under  the  clause  f  It 
was  his  belief  that  the  days  of  the  patent  law  were 
numbered,  and  that  it  could  not  long  be  maintained. 
If  the  Bouse  were  now  to  establish  a  statutable 
datan  fe  compensation,  it  would  at  no  distant  period 
be  found  to  have  established  an  inconvenient  pre- 
cedent. 

The  A«tob«bt«Obi«bba&  waa  inclined  to  think 
that  the  number  of  persons  vho  would  be  entitled 
to  compensation  would  be  small,  and  the  amount 
of  compensation  not  large. 

Sir  Jambs  Gbabam  observed  that  the  Attorney- 
Ganoral  had  not  answered  his  question ;  but  hav- 
ing railsed  a  difileuHy,  he  would  offer  a  suggestion 
by  which  it  might  be  met.  I«et  the  Government 
eooaidar  whether,  on  bringing  up  the  Report,  they 
could  notmaice  provision  for  having  compensation 
irranted  onlj  out  of  the  fees  to  be  hereafter  received. 
By  this  course,  the  danger  of  establishing  a  perma- 
Dcfit  eladB  on  the  public  purse  would  be  avoided. 

Mr.  Laiovchbrb  thanked  the  right  honourable 
baronet  for  his  suggestion,  and  said  it  should  be 
taken  into  consideration  by  the  Government. 

The  remaining  clauses  were  then  agreed  to,  and 
tho  House  resumed. 
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Whereas  it  n  expedient  to  amend  the  law 
ooDoeming  Letteri  Patent!  for  inventtons : 
Be  it  enacted  by  the  Queen'a  most  excellent 
Majesty,  by  and  with  the  advice  and  con- 
■eot  of  the  Lords  epiritnal  and  temporal, 
md  Commonit  in  this  present  Parliament 
Mseasbled,  and  by  the  authority  of  the 
■ane,  as  follows  : 

1.  It  shall  be  lawful  for  Her  Majesty  to 
grant  Letters  Patent  for  inventions,  and  to 
cause  the  same  to  be  made  and  issued,  in 
the  manner  hereinafter  mentioned,  and  to 
cause  to  be  inserted  therein  all  such  restric* 
tions,  oonditioDS,  and  proyisoes  as  Her 
Majesty  may  think  fit,  or  aa  may  be  requi- 
site in  pursaance  of  the  proTislons  of  this 

•  As  passed  the  Commons,  but  thrown  out  in 
the  Lords.— Sec  Note  p.  104. 


Act,  and  such  Letters  Patent  sball  (subject 
to  the  provisions  herein  contained)  be  of  the 
same  force  and  effect  as  granta  of  a  like 
nature  heretofore  made. 

II.  The  Lord  Chancellor,  the  Master  of 
the  Rolls,  Her  Majesty's  Attorney -General 
for  Bngland,  Her  Majesty's  Solicitor- Gene- 
ral for  Eoxland,  the  Lord  Advocate,  Her 
Majesty's  Solicitor  •  General  for  Scotland, 
Her  Majesty's  Attorney- General  for  Ire- 
land, and  Her  Majesty's  Solicitor-General 
for  Ireland ,  for  the  time  being  respe ctivelj, 
together  with  such  other  person  or  persons 
as  may  be  from  time  to  time  appointed  by 
Her  Majesty,  as  hereinafter  mentioned,  shall 
be  Commissioners  of  Patents  for  Inyen- 
tions ;  and  it  shall  be  lawful  for  Her  Majes- 
ty from  time  to  time,  by  warrant  under  her 
royal  sign  manaal,  to  appoint  snch  other 
person  or  persons  as  she  may  think  fit  to  be 
a  Commissioner  or  Commissioners  as  afore- 
said ;  and  every  person  so  appointed  shall  con- 
tinue snch  commission  during  Her  Majesty's 
plessnre ;  and  all  the  powers  hereby  vested 
in  the  Commissioners  may  be  exercised  bj 
any  three  or  more  of  them,  the  Lord  Chan- 
cellor or  Master  of  the  Rolls  being  one. 

III.  It  shall  be  lawful  for  the  Commis- 
sionera  to  cause  a  seal  to  be  made  for  the 
purposes  of  this  Act,  and  from  time  to  time 
to  vary  snch  seal,  and  to  cause  to  be  sealed 
therewith  all  Letters  Patent  issued  nnder 
this  Act,  and  all  instruments  and  copies 
proceeding  from  the  oflSce  of  the  Commis- 
sioners, and  all  courts,  judges,  and  other 
persons  whomsoever  shall  take  notice  of 
such  seal  and  receive  impressions  thereof  in 
evidence  in  like  manner  as  impressions  of 
the  Great  Seal  are  received  in  evidence, 
and  shall  also  take  notice  of  and  receive  in 

^evidence,  without  further  proof  or  prodae- 
tion  of  the  originals,  all  snch  copies,  certi- 
fied under  the  seal  of  the  said  office,  of 
documents  deposited  in  snch  office. 

IV.  It  shall  be  lawful  for  the  Commis- 
sioners from  time  to  time  to  appoint  a  per- 
son or  persons  as  an  examiner  or  ss  exa- 
miners for  the  purposes  hereinafter  men- 
tioned, and  at  their  pleanure  to  revoke  the 
appointment  of  and  to  remove  any  person 
or  persons  so  appointed,  and  to  appoint 
others  in  lieu  thereof ;  and  it  shall  be  law- 
ful for  the  Commissioners  from  time  to  time 
to  make  such  rules  and  regulations  (not  in- 
consistent with  the  provisions  of  this  Act) 
respecting  the  business  of  their  office,  and 
all  matters  and  things  which  under  the  pro- 
visions herein  contained  are  to  be  under 
their  control  and  direction,  aa  may  appear 
to  them  necessary  and  expedient  for  tlie 
purposes  of  this  Act;  and  all  snch  rules 
shall  be  laid  before  both  Houses  of  Parlia- 
ment within  fourteen  days  after  the  making 
thereof,   if   Parlisment  be  sitting,   ^4  if 
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ParUimeat  be  not  ftitting,  then  within  four- 
teen daj8  after  the  next  meeting  of  Farlia- 
Boent ;  and  the  Commissioners  shall  cause 
a  report  to  be  laid  annually  before  Parlia> 
meet  of  all  the  proceedings  under  and  in 
pursuance  of  this  Act. 

T.  It  shall  be  lawful  for  the  Commis- 
sioners  of  Her  Xf  sjestj*8  Treasury  to  pro- 
vide and  appoint  from  time  to  time  proper 
places  or  buildings  for  an  office  or  offices  for 
the  purposes  of  thia  Act. 

VI.  It  shall  be  lawful  for  the  said  Com- 
missioners of  the  Treasury  from  time  to 
time  to  appoint  for  the  purposes  of  this 
Act  such  clerks  and  officers  (other  than  (he 
officers  whom  the  Commiasiooers  of  Patents 
for  Inveniiona  are  by  this  Act  authorised  to 
appoint)  as  such  Commissioners  of  the 
Treasury  may  think  proper;  and  it  shall 
be  lawful  for  the  said  Commissioners  of 
^Patents  from  time  to  time  to  remoTe  any  of 
the  clerks  and  officers  so  appointed  by  such 
laat-mentioned  Commiasioners. 

Vl(.  The  petition  and  declaration  for  the 
grant  of  Letters  Patent  for  an  invention 
shall  be  left  at  the  office  of  the  Commis- 
■ioners,  and  there  shall  be  left  therewith  a 
Itatement  in  writing,  hereinafter  called  the 

SroTisional  apecification,  signed  by  or  on 
ebalf  of  the  applicant  for  Letters  Patent, 
describing  the  nature  of  the  said  ioTcntion ; 
and  the  day  of  the  delivery  of  every  such 
.petition,  declaration,  and  provisional  speci- 
fication shall  be  recorded  at  the  said  office^ 
and  indorsed  on  such  petition,  declara- 
tion, and  proviaional  specification,  and  a 
certificate  thereof  given  to  such  applicant 
or  bis  agent ;  and  all  such  petitions,  dedara- 
Uooa,  and  provisional  specifications  shall  be 
preserved  in  such  manner  as  the  Commis- 
sioners may  direct,  and  a  registry  thereof 
and  of  all  proceedings  thereon  kept  at  thd 
office  of  tk^e  Commissioners. 

YIII.  Every  application  for  Letters 
Patent  made  under  this  Act  shall  be  referred 
by  the  Commissioners,  or  according  to  suoh 
regulations  aa  they  may  think  fit  to  make, 
to  one  of  the  law-officers. 

IX.  The  provisional  specification  shall 
be  referred  by  the  law-offioer  to  one  of  the 
examiners  for  the  time  being  appointed 
under  this  Act,  and  the  examiner  to  whom 
such  reference  Is  msde,  being  satisfied  that 
the  proviiional  specification  describes  the 
nature  of  the  invention,  ahall  give  a  certifi- 
cate to  that  effect,  and  such  certificate  shall 
be  filed  in  the  office  of  the  Commissioners, 
and  thereupon  the  invention  therein  referred 
to  shall  be  provisionally  protected  for  the 
term  of  six  months  from  the  date  of  the 
application  for  Letters  Patent  for  the  said 
invention;  and  during  the  term  of  such 
proviaiondl  protection  suoh  invention  may 
be  uaed  and  publiibed  without  prejudice  to 


any  LettaiB  Patent  to  hi  gruittd.  tax  the 
same;  provided  alw«ya,  that  in  case  ^ 
title  of  the  iaventiim  or  the  provisional  tp0- 
cification  be  too  large  or  imuffident,  it 
shall  be  lawful  for  the  person  to  whom  the 
same  is  referred  to  tillow  or  wquit^  the  ainM 
to  be  amended  :  Provided  also,  that  on  thB 
filing  at  the  aaid  office  of  any  oertificate  of 
the  Registrar  of  Designs  under  **  The  pro- 
tection of  InvtmtionB  Act,  1851,"  tfafe  in- 
vention to  which  such  certificate  relates 
shall  be  provisionally  protected  under  this 
Act  from  the  filing  of  such  certificate,  with- 
out prejudice  nevertheleas  to  the  psoviaiena 
of  such  last-mentioned  ^^et, 

X.  The  spplicunt  for  Letter*  PMeftt  fbr 
an  invention,  instead  of  leaving  irith  the 
petition  and  declaration  a  proviaional  ipeai* 
fication  «B  tiforesrid,  may,  if  ht  think  fit, 
deposit  with  the  aaid  petition  and  declara- 
tion a  complete  specification  or  instmrniMf 
in  writin|f  under  his  hand  <nd  teifl,  pMtieu- 
larly  describing  and  asceTtaitiing  the  natue 
of  Uie  aaid  invention,  and  in  what  asanaer 
the  same  is  to  be  performed,  vud  the  day  «f 
the  delivery  of  every  such  petition,  deqlara- 
tien,  and  oemplete  apecifioation  shall  be 
reoorded  et  the  office  tif  the  OommiasiotMri, 
and  indorsed  on  such  petition,  dedaratioa, 
and  specification,  and  a  certificate  xhanof 
given  to  such  appHomt  or  his  i^geiit,«sifi 
tiiereupon  the  invention  shall  be  prdtsbtefi 
under  thia  Act  for  the  term  of  eix  ttontha 
from  the  date  of  the  eppHoxticii,  aad  tlK 
Upplicant  shall  heve  during  ludi  term  ^ 
six  months  the  like  powere,  Jrighta*  and 
privilegea  aa  nnght  beve  •been  oeBferrad 
upon  him  by  Letters  Pktent  for  suoh  tnveiu 
tion,  issued  under  this  Act,  and  du)|r  eealed 
aa  of  the  day  of  the  date  of  suoh  applica- 
tion ;  and  during  the  'cohthiiucnee  of  vaS|i 
^wers,  rights,  and  privileges  under  this 
provision,  such  invention  may  be  used  cad 
published  without  prejudice  to  any  Letters 
Patent  to  be  ^gnoAtA  for  the  eame ;  4tnd 
where  Letters  Patent  are  granted  in  respect 
of  snch  invention)  tbeocsotplete  HMO^^QHtioo 
shall  k»e  deemed  the  description  it  each 
invention,  and  auch  apeoificaUon  shell  be 
deemed  to  be  filed  in  puraoanoe  of  eiMli 
I.iettera  Patent,  and  no  other  apecificatiiHi 
ahall  be  filed  in  respect  thereof ;  provided 
that  all  the  provisions  of  the  Act  of  the 
session  holden  in  the  fifth  and  sixth  yeets 
of  King  William  the  Fourth,  chapter  eighty, 
three,  concerning  disclaimers  and  memo- 
randa of  alterations,  shall  extend  and  be 
applicable  to  such  complete  specificatieiiB 
as  aforesaid :  Provided  also,  that  a  copy  ef 
every  such  complete  speoification  shall  be 
open  to  the  inspection  of  the  public,  «a 
liereinalter  provided,  trwa  the  time  of  depo- 
siting the  same,  fubjeot  to  such  regnhitions 
as  the  Cnnmittionen  may  make. 
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Ill 


XL  In  am  of  ^ny  application  ibr  Letten 
Patent  for  any  inveDtion,  and  the  obtaining 
i^K>n  avch  application  of  proniional  pro- 
tection for  aoch  InTentioo,  or  of  protection 
for  the  aame  by  reason  of  the  deposit  of  a 
eooaplete  specification  as  aforesaid  io  fraud 
of  tbe  true  and  first  inventor,  any  Letters 
Patent  granted  to  tbe  true  and  first  inventor 
of  aucb  invention  shall  not  he  invalidated 
by  reason  of  such  application,  or  of  such 
proTisional  or  other  protection  as  aforesaid« 
or  of  any  use  or  publication  of  the  inven- 
tion subsequent  to  such  application,  and 
belbre  the  expiration  ot  the  term  of  such 
provisional  or  other  protection. 

Xil.  Where  any  invention  is  provision- 
ally protected  under  this  Act,  or  protected 
by  raasoo  of  the  deposit  of  such  complete 
specification  as  aforesaid,  the  Commis- 
donera  shall  cause  such  provisional  protec- 
tion or  such  other  protection  as  aforesaid  to 
be  advertiaed  in  such  manner  as  they  may 
•eefit. 

Xin.  The  applicant  for  Letters  Patent, 
ao  aoon  aa  be  may  think  fit^  after  the  inven- 
tloo  aball  have  been  provisional^  proteoted 
under  this  Act*  or  where  a  complete  specifi- 
eadon  has  been  deposited  with  his  petition 
and  declaration  then  so  soon  as  "he  may 
think  fit  aficr  such  deposit,  may  give  notice 
at  the  office  of  the  Commisaioners  of  his  in- 
tention of  proceeding  with  his  application 
for  I^ecters  Patent  for  the  said  invention, 
and  thereupon  the  said  Commissioners  shall 
cnnae  bis  said  application  to  be  advertised 
in  such  manner  as  they  may  see  fit ;  and 
any  persons  liaving  an  interest  in  opposing 
the  grant  of  Letters  Patent  for  the  said  in- 
rention  shall  he  at  liberty  to  leave  at  the 
ofiUce  of  the  Commissioners  particulars  in 
writing  of  their  objections  to  the  said  appli- 
cation, within  such  time  and  subject  to 
anck  nignlations  as  the  Commusioners  may 
direct. 

ZIV.  So  aoon  as  the  time  for  the  deli- 
YBry  of  snch  objections  shall  have  expired, 
the  provisional  specification  or  complete 
^Mcifieation  ^aa  the  ease  may  be),  and  par- 
ticttlais  of  objection  (if  any),  shall  be  refer- 
red by  the  law  officer  to  whom  the  application 
baa  been  referred  to  one  or  more  of  the  exa- 
miners appointed  under  the  provisions  of 
this  Act ;  and  such  examiner  or  examiners 
ahall  inqnire  (subject  to  such  regulations 
aa  the  uommiasioners  may  from  time  to 
time  make)  into  the  novelty  of  the  said 
invention,  and  the  objections  (if  any)  to 
ike  granting  of  the  said  Letters  Patent,  and 
aball  report  thereon  to  such  law  officer ;  and 
tlie  applicant  and  opponents  (if  any)  respec- 
tively shall  be  entitled  to  a  copy  of  such 
nportf  auljeet  to  such  regulations  as  the 
CoMJiiioiwra  may  think  fit. 


XV.  It  shall  be  Uwftd  for  anypenonwlip 
may  ^eem  himself  aggrieved  Dy  reason  Of 
any  proceeding  in  respect  of  sny  provisional 
specification,  or  the  giving  or  refusing  of 
any  certificate  aa  aforesaid,  er  by  reason  of 
any  report  of  the  examiner  or  examiners,  to 
be  heard  before  the  law  officer  to  whom  the 
application  is  referred ;  and  it  shall  be^kwfnl 
for  such  law  officer,  if  he  see  fit,  to  rescind 
or  give  snch  certificate,  and  to  allow  or 
require  any  entry,  title,  or  provisional  speoi- 
fication  to  be  amended*  or  to  refer  any  anch 
report  back  again  to  the  examiner  or  exami- 
ners, or  to  refer  it  to  any  other  examiner  or 
examiners  or  nerson  or  persons  he  may  think 
fit,  and  to  order  by  and  to  whom  the  costs 
of  and  occasioned  by  snch  appeal  and  refei^ 
ence  are  to  be  paid,  and  in  what  manner  and 
by  whom  the  amount  of  such  costs  are  to  he 
ascertained,  and  generally  to  make  sueh 
order  upon  such  hearing  as  to  such  law  offi- 
cer may  seem  jnat ;  and  anch  certificate  of 
the  law  officer  shall  be  filed  in  like  manner 
and  be  of  the  like  effect  as  if  the  same  were 
the  certificate  of  the  examiner  to  wbom  the 
provisional  specification  was  referred ;  anil 
if  any  costs  so  ordered  to  be  paid  be  not 
paid  within  four  days  after  the  amount 
thereof  aball  have  been  ascertained,  it  shall 
be  lawful  for  snch  law  officer  to  msike  an 
order  for  the  payment  of  same,  and  everir 
such  order  may  be  made  a  rule  of  one  0f 
tier  Majesty's  superior  oourts  of  law  at 
Westminster. 

XYL  It  shall  be  lawful  for  tiw  lawoAcer, 
if  he  think  fit,  on  the  receipt  of  tbe  said 
report,  and  after  such  hearing,  if  any,  aa 
aforesaid,  to  cause  a  warrant  to  be  niade  for 
the  sealing  of  Letters  Patent  for  the  aaid 
invention,  and  such  warrant  ahall  aet  forth 
the  tenor  and  eifeot  of  the  Letters  Patent 
thereby  authorised  to  be  granted,  and  anch 
law  officer  shall  direct  the  insertion  in  sueh 
Letters  Patent  of  all  such  restrictions,  coa- 
ditions,  and  provisoes  as  he  may  deem  usual 
and  expedient  in  such  grents,  or  requisite 
and  necessary  in  pursuance  of  the  provisions 
of  this  Act ;  and  the  said  warrant,  signed  bgr 
the  law  officer,  shall  be  deposited  in  tM 
office  of  tbe  Commissioners,  and  shall  hp 
the  warrant  for  the  making  and  sealing  of 
Letters  Patent  under  this  Act  acoordin|  to 
the  tenor  of  the  said  warrant ;  and  no  oiU, 
Signet  Bill,  or  Privy  Seal  Bill,  Writ  of  Privy 
Seal,  or  other  warrant  or  authority  whatso- 
ever, save  as  herein  provided,  shall  be  neoea- 
sary  for  or  preparatory  to  the  passing  nf 
such  Letters  Patent  as  aforesaid,  the  Act  of 
tbe  twenty-seventh  year  of  King  Henry  the 
Eighth,  diapter  eleven,  or  any  other  law, 
or  any  usage,  to  the  contrary  notwithstand- 
ing :  provided  always,  that  the  Lord  Chan- 
ocilor  ahall  and  may  have  and  exerdsa  Moh 
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poirerf,  anthoritf,  and  diteretion  fn  retpeot 
to  the  said  warrant,  and  the  Letters  Patent 
therein  directed  to  be  made  under  thU  Act, 
aa  he  has  heretofore  had  and  exercised  with 
respect  to  the  Privy  Seal  Bill,  and  the  making 
and  iasning  of  Letters  Patent  for  ioTcntions 
according  to  the  manner  heretofore  used. 

XVII.  All  Letters  Patent  for  inTentions 
granted  onder  the  provisions  of  this  Act 
shall  be  made  subject  to  the  condition  that 
the  same  shrill  be  void,  and  that  the  powers 
and  privileges  thereby  granted  shall  cease 
and  determine,  at  the  expiration  of  three 
years  and  seven  years  respectively  from  the 
date  thereof,  unless  there  be  paid,  before  the 
expiration  of  the  said  three  and  seven  years 
respectively,  the  snm  or  sums  of  money 
and  stamp  dntiea  in  the  schedule  to  this  Act 
annexed ;  and  the  payment  of  the  said  sums 
of  money  and  stamp  duties  respectively  shall 
be  endorsed  on  the  warrant  for  the  sdd  Ijet- 
ters  Patent ;  and  such  officer  of  the  Com- 
miaaioners  as  may  be  appointed  for  this 
purpose  shall  issue  under  the  Seal  of  the 
Commissioners  a  certificate  of  such  pay- 
ment, and  shall  endorse  a  receipt  for  the 
■ame  on  any  Letters  Patent  issued  under 
the  authority  of  the  said  warrant ;  and  such 
certificate,  doly  stamped,  shall  be  evidence 
of  the  payment  of  the  several  sums  respec- 
tively :  provided  also,  that  such  Letters 
Patent  may  be  made  subject  to  such  other 
conditions  for  rendering  the  same  void  or 
▼oidable  as  to  Her  Majesty  may  seem  fit. 

XVIII.  The  officer  of  the  Commissioners 
appointed  to  seal  Letters  Patent  under  this 
Act,  so  soon  after  the  receipt  of  the  said 
warrant  as  required  by  the  applicant  for  the 
Letters  Patent,  shall  issue  under  the  Seal  of 
the  Commissioners  Letters  Patent  for  the 
Invention  according  to  the  tenor  of  the  said 
warrant  applicable  to  the  whole  of  the  Uni- 
ted Kingdom  of  Great  Britain  and  Ireland, 
the  Channel  Islands,  Isle  of  Man,  and 
the  Colonies  and  Plantations  abroad,  and 
such  Letters  Patent  shall  be  yalid  and 
effectual  as  to  the  whole  of  such  United 
Kingdom,  and  the  said  Islands  and  U\e,  and 
shall  confer  the  like  powers,  rights,  and 
privileges  as  might,  in  case  this  Act  had  not 
been  passed,  have  been  conferred  by  several 
Letters  Patent  of  the  like  purport  and  effect 
paased  under  the  Great  Sieal  of  the  United 
Kingdom^  under  the  Seal  appointed  to  be 
used  instead  of  the  Great  Seal  of  Scotland, 
and  under  the  Great  Seal  of  Ireland  respec- 
tively, and  made  applicable  to  England,  the 
dominion  of  Wales,  the  town  of  Berwick- 
upon-Tweed,  the  Channel  Islands,  and  Isle 
of  Man,  to  Scotland,  and  to  Ireland  respec- 
tively, save  as  herein  otherwise  provided. 

XIX.  Provided  always,  that  no  Letters 
Patent,  lave  as  hereinafter  mentioned  in  the 


eaae  of  Letters  Patent  destroyed  or  loet* 
shall  issue  on  any  warrant  granted  as  afore- 
said, unless  application  be  made  to  seal  such 
Letters  Patent  within  tbree  months  after 
the  date  of  the  said  warrant. 

XX.  Provided  also,  that  no  Letters  Patent 
(save  Letters  Patent  issued  in  lieu  of  others 
destroyed  or  lost)  shall  be  issued  or  be  of 
any  force  or  effect  unless  the  same  be  granted 
during  the  continuance  of  the  provisional 
protection  under  this  Act,  or  where  a  com- 
plete apecifieation  has  been  deposited  under 
this  Act,  then  unless  such  Letters  Patent  be 
granted  during  the  continuance  of  the  pro- 
tection conferred  under  this  Act  by  reason 
of  such  deposit.  • 

XXI.  Provided  also,  that  in  case  any  audi 
Letters  Patent  shall  be  destroyed  or  lost, 
other  Letters  Patent  of  the  like  tenor  and 
effect,  and  sealed  and  dated  aa  of  the  same 
day,  may,  subject  to  such  regulations  as  the 
Commissioners  may  direct,  be  issued  under 
the  authority  of  the  warrant  in  pursuance 
of  which  the  original  Letters  Patent  were 
issued. 

XXII.  It  shall  be  lawful  for  the  Commia- 
sioners  (the  Act  of  the  eighteenth  year  of 
King  Henry  the  Sixth,  chapter  one,  or  any 
other  Act,  to  the  contrary  notwithstanding) 
to  cause  any  Letters  Patent  to  be  issued  in 
pursuance  of  this  Act  to  be  sealed  and  bear 
date  as  of  the  day  of  the  application  for  the 
same,  and  in  case  of  such  Letters  Patent  for 
any  invention  provisionally  registered  under 
the  **  Protection  of  Inventions  Act,  1851," 
as  of  the  day  of  such  provisional  registration, 
or,  where  the  law  officer  to  whom  the  appli- 
cation was  referred,  or  the  Lord  Chancellor, 
thinks  fit  and  directs,  any  such  Letters 
Patent  as  aforesaid  may  be  aealed  and  bear 
date  as  of  the  day  of  the  sealing  of  such 
Letters  Patent,  or  of  any  other  day  between 
the  day  of  such  application  or  provisional 
registration  and  the  day  of  such  sealing. 

XXIII.  Any  Letters  Patent  issued  under 
this  Act  bearing  date  as  of  any  day  prior  to 
the  day  of  the  actual  sealing  thereof  shall 
be  of  the  same  force  and  yalidity  as  if  they 
had  been  sealed  on  the  day  on  which  the 
same  bear  date  :  provided  always,  that  save 
where  such  Letters  Patent  are  granted  for 
any  invention,  in  respect  whereof  a  c<^plel)e 
specification  has  been  deposited  upon  the 
application  for  the  same  under  this  Act,  no 
proceeding  at  law  or  in  equity  shall  be  had 
upon  such  Letters  Patent  in  respect  of  any 
infringement  committed  before  the  same 
were  actually  granted. 

XXIV.  It  shall  be  lawful  for  any  person 
to  whom  Letters  Patent  at  the  time  of  the 
passing  of  this  Act  may  have  been  granted 
under  the  Great  Seal  in  respect  of  any  in- 
vention, but  to  whom  Lettera  patent  abnll 
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BOt  hasw  ban  gnntod  for  Sootbiid  or  Iro- 
Imd  for  the  said  invention,  in  ease  the  aaid 
invention  mej  not  have  been  used  or  pnb- 
lisbed  within  Seotlaiid  or  Ireland  at  the  tine 
of  the  making  of  tlw  application  hereinafter 
mentioned,  to  petition  Her  Msjestj  for  the 
grant  of  Lettera  Patent  for  the  United  King- 
dom of  Great  Britain  and  Ireland,  the  Chan- 
nel lalnnda  and  Isle  of  Man,  under  the  pro- 
visions of  tills  Act,  and  tiiereupon  it  shall 
be  lawful  for  Her  Majeaty  to  eaose  Letters 
Platent  to  be  issued  in  the  manner  herein- 
after mentioned,  and  to  be  sealed  and  bear 
dale  as  of  the  same  day  on  which  the  Letters 
Patent  under  the  Great  Seal  bear  date,  with- 
out the  payment  of  any  feea  whatsoefvr,  but 
subject  to  the  payments  on  or  l»efore  the 
expiration  of  the  third  and  ssventh  years 
respectively  as  hereinafter  provided:  Pro- 
vided always,  that  on  the  issuing  of  the  said 
new  Letters  Patent  the  original  Letters 
Patent  under  the  Great  Seal  shall  be  thenoe- 
Ibrth  Toid  and  of  no  force  or  effect. 

XXV.  All  Letters  Patent  to  be  granted 
under  this  Act  shall  require  the  specification 
thereunder  to  be  filed  in  the  oiiloe  of  the 
Commissioners,  instead  of  requiring  the 
aume  to  be  enrolled,  and  no  other  filing  and 
no  enrolment  shall  be  requisite. 

XXVI.  All  specifications  deposited  at 
the  oflice  of  the  Commimioners,  or  filed  in 
p«rsuaoee  of  any  condition  eontained  in  any 
Letters  Potent  granted  under  this  Act,  shall 
Im  preserved  in  such  manner  and  subject  to 
BDch  regulations  as  liie  Commissioners  may 
from  time  to  time  direct ;  and  in  case  re- 
lerenoe  shall  be  made  to  drawinga  in  any 
provisional  specification,  or  specification 
depoeited  or  filed,  an  extra  copy  of  such 
drawings  shall  be  left  with  such  specification 
nt  the  office  of  the  Commissioners, 

XXVII.  The  Commissioners  shall  cause 
true  copies  of  all  specifications  deposited  or 
filed  as  aforesaid,  and  of  all  disclaimers,  end 
memoranda  of  alterations  in  relation  to 
such  Letters  Patent  and  specifications,  and 
of  all  provisional  spedfioations  after  the 
term  of  tbe  provisional  protection  of  the 
anid  invention  shall  have  expired,  to  be 
open  to  the  inspection  of  the  public  at  the 
oifee  of  the  Commissioners,  and  at  an 
office  in  Edinburgh  and  Dublin  respectively, 
nt  all  ressonabfo  times,  subject  to  such  regu- 
lations as  the  CommiMioners  may  direct. 

XXVIil.  The  Commissioners  diall  cause 
to  be  printed,  published,  and  sold  at  such 
pricea  and  in  such  manner  as  tttey  may  think 
fit  all  provisional  specifications  and  com- 
plete specifications  depoatted,  and  all  speci- 
fications, disclaimers,  and  memoranda  of 
nltciations  filed  in  the  office  of  the  Commis- 
eioBsn  under  this  Act,  and  such  complete 
apedficatioM,    specificatioiis,    diaelatmers. 


and  memoranda  respeetlvely  shall  be  so 
printed  and  published  as  soon  as  conve- 
niently may  be  after  the  deposit  and  filing 
thereof  retpeetiveiy,  and  all  such  provi- 
sional specifications  shall  be  so  printed  and 
published  as  soon  as  conveniently  may  be 
after  the  expiration  of  the  provisional  pro- 
tection obtained  in  respect  thereof;  and  it 
shall  be  lawful  for  the  said  Commlssionen 
to  present  copies  of  all  auch  publications 
to  such  public  libraries  and  museuma  as 
they  may  think  fie,  and  it  shall  be  lawful  for 
the  said  Commissioners  to  allow  the  person 
depositing  or  filing  any  such  provisional  or 
other  specification,  disclaimer,  or  memo- 
randum of  alteration,  to  have  anch  number, 
not  exceeding  twenty-five,  of  copies  thereof 
so  printed  and  pubUshed,  without  any  pay- 
ment for  the  same,  as  they  may  think  fit. 

XXIX.  It  shall  be  lawful  for  the  Lord 
Chancellor  and  the  Master  of  tbe  Rolls  to 
direct  the  enrolment  of  speoificstions,  dis- 
claimers, and  memoranda  of  alterationa 
heretofore  or  hereafter  enrolled  or  deposited 
at  the  Rolls  Chapel-office,  or  at  the  Petty 
Bag-office^  or  at  the  Enrolment-office  of  the 
Court  of  Chancery,  or  in  the  custody  of  the 
Maater  of  the  Rolls  as  Keeper  of  the  Public 
Records,  to  be  transferred  to  the  offioe  of 
the  Commissioners. 

XXX.  The  Commissioners  shall  cause 
indices  to  all  specifications,  disclaimers,  and 
memoranda  of  alterations  heretofore  enrolled 
to  be  prepared  in  such  form  as  they  may 
think  fit,  and  shall  cause  copies  of  such 
specifications,  disclaimers,  memoranda  of 
alterations,  mid  indices  to  be  deposited  at 
the  office  of  the  Commissioners,  and  suidi 
indices  shall  be  open  to  the  inspection  of 
the  public,  subject  to  tbe  regulations  to  be 
made  by  the  Commissioners,  and  the  Com- 
misaionen  may  cause  all  or  sny  of  such 
indices,  specifications,  disclaimers,  and  me- 
moranda of  alterations  to  be  printed,  pub- 
lished, and  sold  in  such  manner  and  at  such 
prices  as  tbe  Commissioners  msy  think  fit. 

XXXI.  The  copies  printed  under  this 
Act  of  specifications,  disclaimers,  and  me- 
moranda of  alterations  shall  be  admissible 
in  evidence,  end  deemed  and  taken  to  be 
primd/Kie  evidence  of  the  existence  and 
contenta  of  the  documenta  to  which  they 
purport  to  ralate  in  all  courts  and  in  all 
prooeedings  relating  to  Letten  Patent. 

XXXII.  There  ahall  be  kept  at  the 
office  of  the  Commtssionera  a  book  or 
books,  to  be  called  **Tbe  Register  of 
Patenta,"  wherein  ahall  be  entered  and  ro- 
oorded  in  chronological  order  all  Letten 
Patent  granted  under  this  Act,  the  deposit 
or  filing  of  specifications,  disclaimera,  or 
memoranda  of  alterationa  filed  in  respect  of 
such  Letters  Patent  and  apedfioations,  all 
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uMBdiMiiti  bk  Moh  XiBtton  Pjiteat  jad 
■paciflctticBBit  all  confiraatioDf  and  oUea- 
flone  of  socb  Letters  Patent,  tha  azpipf , 
Tacating,  c»r  cancelluig  soch  Inters  Pateatt 
with  the  dates  tbereoif  retpeothrely,  and  all 
other  matters  and  things  affecting  the  Yali- 
dity  of  such  Letters  Patent  as  the  Com- 
missioners maj  direct,  and  snch  roister  or  a 
oopy  thereof  ihaU  be  open  at  all  eon^eniaot 
times  to  the  inspection  of  the  public  at  the 
office  of  the  Commissioiwrs,  8ul)()ect  to  snoh 
rcfiulations  as  the  Commissioners  may  malse. 

XXXIIL  There  shall  be  kept  at  the  office 
of  the  Commiasioners  a  book  or  books, 
entitled  **Tbe  Register  of  Proprietors," 
wherein  may  be  entered,  in  sioh  manner  aa 
the  Commissioners  shall  direct,  the  assign- 
ment of  any  Letters  Patent,  or  of  any  share 
or  interest  therein,  any  Uoence  under  Let- 
ters Patent,  and  the  district  to  wUeh  snch 
licence  relates,  with  the  name  or  names  of 
any  person  having  any  share  or  interest  In 
inch  Letters  Patent  or  licenoe,  the  date  of 
his  or  their  acquiring  snch  Letters  P«tent» 
•hare  and  interest,  and  any  other  matter 
or  thing  relating  to  or  affecting  the  proprie- 
torship in  such  Letters  Patent  or  liceMse, 
and  a  copy  of  any  entry  in  such  book,  cer- 
tified under  the  Seal  of  the  CooDmissioneia, 
shall  be  given  to  ^ny  person  requiring  the 
Bsme,  on  payment  of  the  fee  herein- after 
provided }  and  such  copies,  so  certified  and 
impressed,  sliall  be  received  in  evidence  Ia 
all  courte  and  in  all  proceedings,  and  ahall 
be  primd  facie  proof  of  the  assignment  of 
such  Letters.  Patent,  or  share  or  interest 
therein,  or  of  the  licence  or  proprietanhip, 
as  therein  expressed  :  Provided  always,  that 
until  such  entry  shall  have  been  made  the 
grantee  or  grantees  of  the  Letters  Patent 
ahall  be  deemed  and  taken  to  be  the  sole 
and  exclusive  proprietor  or  proprietors  of 
such  Letters  Patent,  and  of  ail  the  lioences 
and  privileges  thereby  given  and  granted ; 
and  any  writ  or  scire  facias  to  repeal  such 
Letters  Patent  may  be  issued  to  the  Sheriff 
of  the  county  or  counties  In  whkli  the 
grantee  or  grantees  resided  at  the  time  when 
the  said  Letters  Patent  were  granted ;  and 
in  case  such  grantee  or  grantees  do  not 
reside  in  England  or  Wales,  it  ahall  be 
sufficient  to  file  such  writ  in  tiie  Petty  Bag- 
offioe,  and  serve  notice  thereof  in  writing  at 
the  last  known  residence  or  place  of  busi- 
ness of  such  grantee  or  grantees  ;  and  snch 
register  or  a  copy  shall  be  open  to  the  in- 
spection of  the  public  at  the  office  of  the 
Commissioners,  subject  to  such  regulations 
as  the  Commissioners  may  make. 

XXXIY.  If  any  person  shall  wilfully  make 
or  cause  to  be  made  any  false  entry  in  the 
said  Begbter  of  Proprieton,  or  shall  wilfuUy 
prodmoe  or  tender  or  oause  to  be  produced 


or  tendend  ia  evideaas 

writing  falsely  purporting  to  be  a  .eopy  ef 

any  entry  in  the  said  book*  he  shall  te 

guilty    ii  a  misdemeanor,    and    shall  be 

punished  by  fine  and  imprisonment  aooord- 

ingly. 

XXXY.  If  any  person  shall  deem  him- 
self aggrieved  by  any  entry  mnde  onder 
colour  of  this  Act  in  the  said  ficgaster  of 
Proprietors,  it  shall  be  lawful  4or  snob  per- 
son to  apply,  by  motion,  to  the  Master  of  the 
Rolls,  or  to  ^  judges  of  any  of  the  oonits 
of  common  law  at  Westminster  in  tcnn 
time,  or  by  sumsaons  to  a  judge  of  any  of 
the  said  courte  in  vaoatton,  for  an  order  tlrtit 
snch  entry  may  be  expunged,  vacated,  or 
varied;  and  upon  any  auch  application  the 
Master  of  the  Rolls,  or  such  court  or  judge 
reepeetively,  may  make  such  order  for  ex- 
punging, vacating,  or  varying  snob  entry, 
and  as  to  the  coste  of  such  applhsatioD^  ws 
to  the  said  Master  of  the  RoMs  or  to  sudh 
court  or  judge  may  seem  fit ;  and  'the  offioar 
of  the  Commissioners  having  tlie  care  and 
enatody  of  auch  register,  on  the  production 
to  him  of  any  such  order  for  expunging, 
vacating,  or  varying  any  such  entry^  ahiSl 
expunge,  vacate,  or  vary  the  same,  accord- 
ing to  the  requisitions  of  such  order. 

XXXVL  All  the  Provisions  of  the  Acts 
of  the  Session  hoUen  in  the  fifth  and  siitli 
years  of  King  William  the  Fourth,  ehaptar 
eighty-three,  and  of  the  Session  holden  in 
the'seventhand  eighth  years  of  Her  Majesty, 
chapter  sixty- nine^  reepeetively,  relating  eo 
disclaimers  and  memoranda  of  akeratioiM 
in  Letters  Patent  and  specifications,  eceeiit 
as  herein-after  provided,  shall  be  applieablB 
and  apply  to  any  Letters  Psiteat  grmited  to 
any  speeifieation  filed  under  the  ptoviaMMs 
of  this  Act :  Provided  always,  that  all  appli- 
cationa  for  leave  to  enter  a  disdaimec,  or 
memorandum  of  alteration,  shall  be  mode, 
and  aU  oaveate  relating  thereto  shall  be 
lodged  at  the  offioe  of  the  Commissionen, 
and  shall  be  referred  to  the  respective  IsfV 
officers  in  the  said  first-reeited  Aot  meotiott- 
ed :  Provided  also,  that  every  such  dia- 
daimer,  or  memorandum  of  alterutien,  shell 
be  filed  in  the  offioe  of  the  Commissioners, 
with  the  specification  to  which  the  saOw 
relatea,  in  lieu  of  being  eatesed  or  filed  attd 
enrolled  as  required  by  the  said- recited 
Act,  and  tlie  said  AeU  shall  be  constraed 
aoeordingly  :  Provided  also,  that  Otieli  filing 
of  any  disclaimer  and  memorandum  of  alto- 
ration,  in  pursuance  of  the  leave  of  the  law 
officer  in  the  first-recked  Act  mentioned, 
certified  as  therein  aaentioned,  shall,  except 
in  cases  of  fraud,  be  conohisive  as  to  the 
right  of  the  party  to  enter  eueh  diselaisser 
or  memorandum  of  alteration  under  She 
said  Aels  and  this  Act ;  and  w>  obieottan 
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rinK  ht  altownd  to%e  VMde  iA  aaj  procaed- 
•i«  vpoQ  «r  iMuskias  nch  Letleri  Patoit, 
■pfwiftiiiiion,  dbeltiner^  or  mflmorandan 
of  dllimloii,  on  the  giouid  that  ike  pturly 
•■lariiif  flodh  dtorliiwif  or  flMaonoidon 
of  alleiatiiMi  kU  oot  raAdeBt  ftothority  ia 
that  behalf :  ProTided  alto,  Itet  no  aoHan 
shall  be  bitmght  upon  any  Jjstimn  Pafcaot 
Mi  whiah  or  in  tba  apedAealiai  of  wbich 
mmf  dbelaiBAer  or  aiMOiQiondnm  of  dtara- 
Hon  ahaU  have  beam  ftled  in  reapeot  of  any 
bftt^^eaoant  oowwltled  friar  to  the  m^ 
of  an^  diaalainier  or  aanorandnm  of  olto- 
BOtion.  mdaaa  the  lav  oAoer  aball  oeitify  in 
Ma  Aat  that  any  snoh  aelian  may  be  bronght 
■oiaiKiiBtandint  the  entry  or  ftHng  of  inoh 
dfaelaiaMr  or  memomndoni  of  alteration. 

JCKXYII.  All  the  proviaiona  of  the  aaid 
Aot  of  Ae  Mh  and  tisth  yaaiaof  King  WU- 
Ifnai  the  flanrth,  for  the  eonfiraMtion  lof  any 
lAttera  Fatent,  and  the  grant  of  new  Lotten 
Fafeant,  and  aH  the  provkkma  of  the  aaid 
▲at,  and  of  ^w  Aeti  of  the  ■eeaien  hoMen 
in  Urn  aeoond  and  third  yaara  of  Her  Ma* 
jeaty,  chapter  sixty- seven,  and  of  the  seaaian 
kaiden  in  the  oeventh  and  eighth  years  of 
Her  Majelty,  ehapter  aizty-aina  rsapectiTelf , 
fainting  to  the  prolongation  of  the  term  of 
iiottora  ^tant,  and  to  Ibe  grant  of  now 
liSttow  ^tant  iar  «  further  term,  ahall  ez- 
^■id  and  apply  to  any  Lettan  Patent  granted 
WMter  the  proviaiona  of  tois  Act,  and  it  shall 
4e  Inwfnl  for  Her  Miiieaty  to  grant  any  nofr 
Lai  tola  Patent,  as  in  the  aaid  Acta  man- 
tiaaed ;  and  in  the  granting  of  any  sneh  nasr 
Letters  Patent  Her  Majeaty's  order  in  conn- 
dBL  shall  be  aanfflaJantwawnnt  and  authority 
iir  the  aaaling  of  any  new  Letters  Patent, 
nnd  for  tho  insertion  in  sneh  now  Letters 
Patent  of  nny  reatriotiona,  conditions,  and 
provisions  in  tlie  said  order  mentioned  %  and 
the  oftaar  of  the  Comauaaionara  appointed 
to  aeal  Lattan  Fistent  nnder  this  Aot,  on 
tiie  receipt  of  the  said  order  in  oonnott,  ahall 
eanae  Lsttasa  Patent,  according  to  flia  tenor 
and  efteet  of  each  order,  to  be  made  and 
oaated  in  the  manner  herein  directed  ibr 
Lateais  Patent  Isaned  msdar  the  warant  of 
tin  lfe«r  officer :  provided  always,  that  anch 
new  Letters  Patent  aliali  extend  to  and  be 
nvttkble  in  and  for  anch  part  or  parte  only 
of  the  realm  as  the  original  Letters  Patent 
extended  to  and  were  available  in :  provided 
abo,  that  anch  new  Letters  Patent  shall  be 
aealed  and  bear  date  aa  of  the  day  after  the 
enpifation  of  the  term  of  the  original  Letters 
Pktent  which  may  llrst  expire. 

XXXVilL  In  any  action  pending  in  any 
of  Hot  Majesty's  superior  oonrto  of  veoord 
nt  Weotndnster  and  in  Dnblin  for  the  in- 
Mq{enMHt  of  Letters  Patent,  the  |»kialiir 
shaU  daHvar  with  his  declaration  partien- 


lars  of  tiie  braaobes  cosaplaincd  of  in  the 
asid  action,  and  the  defendant,  on  pleadiag 
ifaereto,  sbali  deliver  with  bis  pleas«  and  the 
proseentor  in  any  prooecdin^s  by  tetre/oeia  f 
to  repeal  Letters  Patent  ahaU  deliver  with 
his  declaration,  particniars  of  any  objections 
on  which  he  means  io  rely  at  the  trial  in 
snpport  of  the  pleas  in  the  aaid  aotion,  or  of 
the  anggoations  of  the  said  dealaration  in  the 
praceedinga  by  setre  fmeiM  reapeetivelf ; 
and  at  the  trial  of  each  aotion  or  proceeding 
by  9cire  /udu  no  evidence  ahall  be  aUowod 
to  be  given  In  snpport  of  any  alleged  in- 
f  ringeaaent  or  of  any  objection  iatpeaching 
the  validity  of  sneh  Letters  Patent  whieh 
ahall  not  be  contaiaed  in  the  partioalan 
delivered  as  aforesaid  t  provided  always,  thnt 
the  |daoe  or  places  at  or  in  which,  and  in 
what  manner  the  invention  ia  alleged  to  have 
bean  nsed  or  published  prior  to  the  date  of 
the  Letters  Patent  shall  be  steted  in  snob 
particulars :  prorided  always,  that  it  ahall 
and  may  be  lawful  for  any  jadge  at  eham- 
bers  to  allow  sneh  plaintiff  or  defendant  or 
prosecator  reopeotlrely  to  amend  the  pard- 
calars  delivered  as  aforesaid,  upon  such 
torms  as  to  such  judge  shall  seem  fit :  Pro- 
vided also,  that  at  the  trial  of  any  prooeeding 
by  Mire  fmeim  to  repeal  Letters  Patent  the 
defendant  ahaU  be  entitled  to  b^gin  and  to 
give  evidence  in  support  of  sooh  Letters 
Patent,  and  in  case  evidence  shall  be  addaeed 
on  the  part  of  the  proaeenter  »tpo*i4iing 
the  validity  of  such  Letters  Patent,  the  de- 
fondant  shall  be  entitled  to  the  reply. 

XXXIX.  In  any  aotion  pending  in  any  of 
Her  Majesty's  superior  conrte  of  record  at 
Weatminster  and  in  DobUn  for  tin  infringe- 
ment of  Letters  Patent,;it  ehall  be  Uwfol  for 
tjw  eourt  in  which  auoh  aotion  is  pending,  on 
the  applieation  of  the  plaintiff  or  defendant 
respectively,  to  make  such  order  for  an  in- 
junction, inspection,  or  aecount,  and  to  give 
snob  direction  reapectiog  such  action,  inunc- 
tion, inspection,  and  aocouot,  and  the  pro- 
ceediings  therefai  respecfivdy,  aa  to  such 
court  may  seem  fit. 

XL.  in  taxing  the  oaate  In  any  action 
oosunenoed  after  the  passing  of  this  Act  for 
infringing  Letters  Patent  regard  ahall  be 
had  to  the  particniars  delivered  in  sneh 
actian,  and  the  plaintiff  and  defendant  re- 
spectively shall  not  be  allowed  any  costs  in 
respect  of  any  particular  not  certified  by 
the  judge  before  whom  the  trial  was  bad  to 
have  been  proved  by  such  plaintiff  or  de- 
fendant respeetively,  without  legard  to  the 
general  casta  of  the  cause  ;  and  it  shall  be 
lawful  for  the  judge  before  whom  any  inch 
action  shall  he  tried  to  certify  on  the  record 
that  the  validity  of  the  Letters  Patent  in 
the  declaration  mentioned  came  in  question ; 
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and  the  record,  with  such  certificate,  being 
giren  in  evidence  in  anf  rait  or  action  for 
faifringing  the  laid  Letten  Patent,  or  in  any 
proceeding  by  #etre  /oeiot  to  repeal  the 
Lettere  Patent,  ahali  entitle  the  plaintiff  in 
any  anch  rait  or  action,  or  the  defendant  in 
ancfa  proceeding  by  icire  faeiag,  on  obtain- 
ing a  decree,  decretal  order,  or  final  judg- 
ment, to  hii  Aill  costs,  cliarges,  and  expenses, 
taxed «B  buiiieuu  attorney  and  client,  nnless 
the  judge  making  snch  decree  or  order,  or 
the  judge  trying  snch  action  or  proceeding, 
shall  certify  that  the  plaintiflT  or  defendant 
retpeetively  onght  not  to  hare  snch  fnll 
costs. 

XLI.  There  shall  be  paid  in  respect  of 
Letters  Patent  applied  for  or  iaraed  ss  herein 
BMntioned,  the  filing  of  specifications  and 
disclaioiers,  certificates,  entries,  and  searches, 
and  other  matters  and  things  mentioned  in 
the  Bchednle  to  this  Act,  such  fees  as  are 
mentioned  in  the  said  schedule ;  and  there 
ahall  be  paid  unto  and  for  the  use  of  Her 
Majesty,  her  heirs  and  successors,  for  or  in 
lespeet  of  the  warrants  and  certificates  men- 
tioned in  the  said  schedule,  or  the  Telium, 
parchment,  or  paper  on  which  the  same 
reapeetiTely  are  written,  the  stamp  duties 
mentioned  in  the  tame  schedule ;  and  no 
other  atamp  duties  shall  be  leried,  or  fees, 
eicept  as  hereinafter  mentioned,  taken  in 
respect  of  rach  Letters  Patent  and  specifica* 
tions,  and  the  matters  and  things  in  such 
lehedule  mentioned. 

XLIL  The  stamp  duties  hereby  granted 
shall  be  under  the  care  and  management  of 
the  Commissioners  of  Inland  Revenue ;  and 
the  sereral  rules,  regulations,  prorisions, 
penalties,  clauses,  and  matters  contained  in 
any  Act  now  or  hereafter  to  be  in  force  with 
reference  to  stamp  duties  shall  be  applicable 
thereto. 

XLI  II.  The  fees  to  be  paid  as  aforesaid 
shall  from  time  to  time  be  paid  into  the 
receipt  of  the  Exchequer,  and  be  carried  to 
and  made  part  of  the  Consolidated  Fund  of 
the  United  Kingdom. 

XLIV.  Provided  always,  that  nothing, 
herein  contained  shall  prevent  the  payment 
aa  heretofore  to  the  law  officers  in  cases  of 
appeal,  or  of  opposition  to  the  granting  of 
Letters  Patent,  and  in  cases  of  disclaimers 
and  memoranda  of  alterations,  of  such  fees 
as  may  be  appointed  by  the  Lord  Chancellor 
and  Maater  of  the  Rolls  as  the  fees  to  be 
paid  on  the  hearing  of  such  appeals  and 
oppositions,  and  in  the  case  of  disclaimers 
and  memoranda  of  alterations  reapectively, 
or  of  such  reasonable  soma  for  office  or 
other  copies  of  documents  in  the  office  of 
the  Commissioners,  as  the  Commissioners 
may  from  time  to  time  appoint  to  be  paid 


for  such  copiee,  and  the  Lord  Chancellor 
and  Master  of  the  Rells,  and  the  Commii- 
aioners,  are  hereby  reapectively  anthori^ 
and  empowered  to  appoint  the  feea  to  be  so 
paid  in  respect  of  rach  appeala  and  opposi- 
tions, disclaimers  and  memoranda  of  altera- 
tions respectively,  and  for  snch  office  or 
other  copies. 

XLY.  It  shall  be  lawful  for  the  Com- 
misaioners  of  Her  Majesty's  Treasury  from 
time  to  time  to  allow  such  fees  to  tlie  law- 
officers  (for  duties  under  this  Act  in  respect 
of  which  fees  may  not  be  payable  to  them 
under  the  provision  lastly  hereinbefore  con- 
tained), as  the  Lord  Chancellor  and  Maater 
of  the  Rolls  may  from  time  to  time  appoint, 
and  to  allow  such  feea  to  the  examiners 
appointed  under  this  Act,  and  such  salariea 
and  payments  to  any  clerks  and  officers  to 
be  sppointed  under  this  Act,  and  such  addi- 
tional salaries  and  payments  to  any  other 
clerks  and  officers  in  respect  of  any  addi- 
tional duties  impoaed  on  them  by  thla  Act, 
as  the  said  Commissioners  of  the  Treasury 
may  think  fit. 

XLVI.  It  shaU  be  lawful  for  the  Com- 
missioners of  Her  Majesty's  Treasury  to 
allow  f^om  time  to  time  the  necessary  anma 
for  providing  offices  under  this  Act,  and  for 
the  fees,  salaries,  and  pajmenta  allowed  by 
them  as  aforesaid,  and  for  defraying  the 
current  and  incidental  expensea  of  snoli 
office  or  offices;  and  the  sums  to  be  ao 
allowed  shall  be  paid  out  of  such  moneys  as 
may  be  provided  by  Parliament  for  that 
purpose. 

XLVII.  Acoounta  ahall  be  kept  of  the 
fees  mentioned  in  the  schedule  to  this  Act 
which  shall  be  received  thereunder,  and  of 
the  paymenta  out  of  the  moneys  so  re- 
ceived ;  and  such  acconnta  shall  from  time 
to  time  be  examined,  tried,  and  audited  by 
the  Commissioners  for  examining  the  pttbUo 
accounts  of  the  kingdom. 

XLTIIL  And  whereas  divers  persona  by 
virtue  of  their  offices  or  appointments  are 
entitled  to  fees  or  charges  payable  in  reepeot 
of  Letters  Patent  aa  heretofore  granted 
within  the  United  Kingdom  of  Great  Bri- 
tain and  Ireland,  or  have  or  derive  in 
respect  of  such  Letters  Patent,  or  the  pro- 
cedure for  the  granting  thereof,  feea  or 
other  emoluments  or  advantages : 

It  shall  be  lawful  for  the  said  Commis- 
sioners of  the  Treasury  to  grant  to  any  snob 
persons  who  may  sustain  any  loss  ^i  fees, 
emoluments,  or  advantages  by  reason  of  the 
passing  of  this  Act,  such  compensation  aa, 
having  regard  to  the  tenure  and  nature  of 
their  respective  offices  and  appotntmenta^ 
rach  Commissioners  deem  just  and  proper 
to  be  awarded ;  and  all  such  oompeniatiQn 
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■Ml  be  paid  oat  of  the  Coniolidated  Fand 
of  the  XJoited  Kingdom  of  Great  Britaia 
and  Ireland  :  Provided  always^  that  in  case 
any  peraon  to  whom  any  yearly  mm  by  way 
of  Gompeniation  aball  be  awarded  shall, 
after  the  paaaing  of  this  Act,  be  appointed 
to  any  office  or  place  of  emolnment  under 
the  proviaiona  of  this  Act,  or  in  the  public 
lervioe,  then  and  in  every  anch  case  the 
amonnt  of  snoh  yearly  earn  shall  in  every 
year  be  diminished  by  so  much  as  the  emo- 
Immenta  of  such  peraon  for  anch  year  from 
ancfa  office  or  place  shall  amount  to,  and 
pnrriaion  In  that  behalf  shall  be  made  in 
Aft  award  to  htm  of  sach  yearly  snm. 

UilX.  An  aoooont  of  all  salaries,  fees, 
allowanoea,  soma,  and  compenaations  to  be 
appointed,  allowed,  or  granted  nnder  thia 
▲et  shaU,  within  fourteen  days  next  after 
the  snow  shall  be  ao  appointed,  aUowed,  or 
granted  respectiTcly,  be  laid  before  both 
Hooiee  of  Parliament  if  Parliament  be  then 
sitting,  or  if  Parliament  be  not  then  sitting, 
then  within  fourteen  days  after  the  next 
meeting  of  Parliament. 

L.  Letters  Patent  may  be  granted  in 
roapeet  of  applications  made  before  tiie 
paaaing  of  this  Act,  in  like  manner  and  sub- 
ject to  the  same  provisions  as  if  this  Act 
had  not  been  passed. 

LI.  Where  Letters  Patent  for  England 
have  been  granted  before  the  passing  of  this 
Aet,  or  are  in  reapect  of  any  application 
Made  before  the  pasting  of  this  Act  here- 
after granted  for  any  invention.  Letters 
Fateat  for  Scotland  or  Ireland  may  be 
graated  for  sueh  invention  in  like  manner 
aa  if  this  Act  had  not  been  paased :  Pro- 
vided alwaya,  that  in  lien  of  all  the  fees  of 
payment,  and  stamp  duties  now  payable  in 
reapeet  of  snch  Letters  Patent,  or  in  or 
about  obtaining  a  grant  thereof,  there  siiall 
be  paid  in  reapect  of  such  Letters  Patent 
for  Soofland  or  Ireland,  on  the  sealing  of 
anoh  reapeetive  Lettera  Patent,  a  sum  equal 
to  one  third  part  of  the  fees  and  stamp 
datiea  whieh  would  be  payable  according  to 
tiw  aehedule  to  thia  Act  in  respect  of 
Lettera  Petent  iasued  for  the  United  King- 
dom under  thia  Act,  on  or  previously  to  the 
sealing  of  such  Letters  Patent ;  and  at  or 
before  the  expiration  of  the  third  year  and 
the  seventh  year  reapectively  of  the  term 
granted  by  such  Letters  Patent  for  Scotland 
or  Irdand,  sums  equal  to  one  third  part  of 
the  foea  and  stamp  duties  payable  at  the 
expiration  of  the  third  year  and  the  seventh 
year  rcapeetively  of  the  term  granted  by 
Letters  Petent  issued  for  the  United  King- 
dom under  thia  Act ;  and  the  oondition  of 
snob  Letters  Patent  for  Scotland  or  Ireland 
shall  be  Taried  accordingly ;  and  such  fees 


shall  be  paid  to  snoh  personi  as  the  Com* 
missioners  of  Her  Miyesty's  Treasury  shall 
appoint,  and  shall  he  carried  to  and  form 
part  of  the  said  Consolidated  Fund, 

LI  I.  The  several  forms  in  the  Schedule 
to  this  Act  may  be  used  for  and  in  respect 
of  the  several  matters  therein  mentioned, 
and  the  Commissioners  may,  when  they 
think  fit,  vary  such  forma  aa  ocoaaion  may 
require,  and  cause  to  be  printed  and  ciren- 
lated  such  other  forms  aa  they  may  think 
fit  to  be  used  for  the  purposes  of  thia  Aot. 

LIII.  In  the  eonstmctiou  of  this  Aet  thd 
following  expressions  shall  have  the  aseaa- 
inga  hereby  asaigned  to  them,  ualeas  saah 
meanings  be  repugnant  to  or  inooBaisteat 
with  the  context ;  (that  is  to  say), 

The  expreasion  **  Lord  Chancellor"  shall 
mean  the  Lord  Chancellor,  or  Lord  Keeper 
of  the  Great  Seal,  or  Lords  Commiseionera 
of  the  Great  Seal. 

The  expression  *'  the  Camndsaioners '' 
ahall  mean  the  Commissioners  for  the  time 
being  acting  in  execution  of  thia  Aet 

The  expression  "  Law-offieer"  shall  mean 
Her  Majesty's  Attorney-General  or  Solici- 
tor-General for  the  time  being  for  Bngland, 
or  the  Lord  Advocate  or  Her  Majesty'a 
Solicitor-General  for  the  time  being  for 
Scotland,  or  Her  Majesty's  Attorney-Gena- 
ral  or  Solicitor-General  for  the  time  (Ming 
for  Ireland. 

The  expression  *'  Inventions"  shall  mean 
any  manner  of  new  manufaotnrat  the  sub- 
ject of  Letters  Patent  and  grants  of  privi- 
lege within  the  meaning  of  the  Aot  of  the 
twenty -first  year  of  the  reign  of  lOng 
James  the  First,  chspter  three. 

The  expression  **  Petition,'*  <*  Deelara- 
tion/'  '•  Provisional  Specification,"  *•  War- 
rant,"  and  *'  Lettera  Patent,"  respectively, 
ahall  mean  inatrumenta  in  the  form  and  to 
the  efTect  in  the  schedule  hereto  annexed, 
subject  to  such  alterations  aa  may  from  time 
to  time  be  made  therein  under  the  powen 
and  provisions  of  this  Act. 

LI  V.  In  citiBg  this  Act  in  other  Acts  of 
Parliament,  instruments,  and  proceedings, 
it  shall  be  sufficient  to  use  the  expression, 
'*  The  Patent  Law  Amendment  Aet,  1851/* 


Tk€  ScHXDULs  of  Fet  to  wkieh  this  Ad 

re/mrs. 

Fm  to  be  Paid. 

£  $.   4, 

On  leaving  Petition  for  Grant  of 

Letters  Patent 5  0    0 

On  Notice  of  Intention  to  pro- 
ceed with  the  Application   • .     5  0    0 

On  sealing  of  Lettera  Patent  ..     5  0    0 

On  filing  Speeiftoation 5  0    0 
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M.    «.   4.  fmrpom,  and  in  the  mmrm  qf  tininff  tuck 

At  or  before  Uie  Exptration  of  gikafis.    Patent  dated  January  30,  1861. 

tlie  Third  Year 40    0    0  The  "  improremenU  in  the  proceit  and 

At  or  before  the  Expiration  of  inetruments  for  boring  the  earth,"  compre- 

the  Seventh  Year 80    0    •  hend  a  novel  eonatruotion  of  boring  tool,  ^ 

On  Bxtention  of  Period  of  pro-  method  of  withdrawing  a  clod  of  earth  to 

Tiiional  Protection 10    0    0  ascertain  the   nature  of  the  eoif  at  any 

Oil  iMving  Objectione  to  gran*-  deeired   depth,   a  compound    boring   fool 

iag  of  Ltttere  Patent 2    0    0  f„  .hafts  of  large  diameter,  and  a  scraper 

Every  Search  and  Inspeotion  ..     0    1    t  for  striUng  the  soU  to  the  oentre  of  th© 

Entry  of  Assignment  or  Licence    0    5    0  tooL 

Cerciftoale    of   Asafgnment  or  The   "improvements  in  the  mcios  of 

'  liceoce. 0    6    0  lining  shafts^'  have  relation  to  those  of  « 

IHag  Application  for  Disdaimer    5    •    J  cylhidrical  form,  and  consist  in  tliecmploy- 

Gwwt  agdnst  Disclaimer  ..  ..200  0^^^^  of  oak  cylinders  or  iron;  the  foner 

are  constructed  Uke  Iwurrels,  and  retained  tai 

SiOH^  IMin  H  be  Pmm,  ^^eir  proper  positions,  one  ^liiove  the  oUuBTr 

£    *.    d.  by  broad  rings  or  hoops  of  iron;  ancl  t&^ 

On  Wavrmf  of  Law-Ofleer  ,for  letter  hsTe  internel  flanges  by  which  thn 

I^^Xiem  Tntmt 5    0    0  aw  bolted  together. 

On  Certificate  of  Payment  of  tiie  Bbnnbt  Woo9C|U^ft,  of  Faniifal'i!.iiuu 

Fee  payable  at  or  before  the  Fbr  in^rovemtnit  in  machmer§i  for  prop^ 

Expiration  of  the  Third  Year  10    0    0  n^,    patent  dated  Jfanuary  30,  1851. 

On  Certilieate  of  Payment  of  the  The  improvements  soqght  t*  be  seowed 

Pee  payable  at  or  before  the  under  this  patent  comprehend— 

Bxpfration  of  the  SeventhYear  20    9    0  y^  Certain  improvemenU  in  the  eonatnu^. 

^  tion  of  the  blaoea  CMf  screw  propdlers,  in 

combination  with  M^pacatua  1^  wfasoh  sodli 

BPScivieATioNS  or  SNOLiSH  PATKKts  UN-  bbides  may  be  turned  throngh  any  or  all  tbue 

■OLLXD  DUBiNo  TBI  w««K  EHniNo  degrceB  of  a  diele,  whereby  tiia  sesew  i^ny 

AV01TST  2,  1851i  be  worked  at  any  pitch,  and  whessbf  aa 

J08BPH  Cbosslxt,  of  Halifax.    Pbr  im-  increasing  pitch  sorew  may  be  made  to  mov^ 

provemenit  in  iht  manufaehtrt  qf  earpeU,  the  vessel  forwards  or  backwarda  bf  the 

rug$t  and  othtr  ftbrieg.     Patent  dated  Ja«  concave  sides  of  the  bUde%  whisa  naiiis 

nuary  28,  1851.  screws  of  an  increasing  pitch  (whidb  is  pva* 

Claims. — 1.  A  mode  of  mannlhctniiDg  ferred),  without  thiS'  n^ecessi^  for  TeveMioft 

Brusteis  and  cut  pile  carpets  and  rugs  with  the  engine. 

thick  backs.     [This  ia  effected  by  the  em-  2  and  3.  Cert^n  other  improvwaenla  ia 

plojment,  according  ta  the  degree  of  thick-  the  construction  of  the  blades  of  screw  pn^ 

ness  required,  of  one  or  more  additionaL  pellers,  in  combination  with  ^pparatna  by 

sets  of  weft  threads,  which  are  tied  in  by  a  which  the  vessel  may  be  moved  forwards  ox 

corresponding  number  of  warps.]  backwarda*  or  sideways,  or  be  caused  to 

2.  The  manufacture  of  caipets,  in  which  remain  stationary,  without  stopping  or  re- 
printed warps  showing  defined  figursa  are  versing  the  engine.    Alio,  tiM  uae  of  tlM 
used,  by  the  employment  of  flat  or  oval  propeller  as  a  rudder  when  lequML 
wires  when  weaving  by  power.  4.  Causing  the  blades  ef  screw  pr^»eUn> 

3.  The  weaving  of  carpets   made  with  to  overlap  part  of  the  stem-poit  and  th» 
printed  or  parti-coloured  warp,  by  applying  rndder-post,  or  either  of  them. 

thick  weft  to  produce  two  similar  corded  8am uu.  MoaA»>»  of  Mannhestar.    Ar 

surfaces,  showing  the  same  pattern  on  both  ia^rovtminU    in    appartdm    %md   wkm 

sides  of  the  cloth.  atreieking  and  drying  faMe»,  Patent  dalMl 

4 .  The  wrapping  or  bindfaig  of  the  selvagea  January  30y  1 85 1. 

of  rngs  made  from  prtttted  warps,  and  also  The  present  impvovessents  are»  to  a  eci* 

of  rug  backs  for  mosaic  rugs  (in  which  the  tain  extent,  based  en  Mr.  Harsnd'a  pre« 

pile  is   cemented  on)  during   the  act  of  viously-patented  constructions  of  finishkic 

weaving.  mschinery.    The  links  of  the  endleea  ehai«i 

Cbarlxs  60TTHBLF  Ktno,  of  Paris,  en-  by  which  the  fabria  is  carried  through  Ike 

gineer,  and  Charlbs  Albxis  db  Wbkori.,  machine,  are  connected  with  eaoh  ether  by 

ironmaster,  also  of  Paries    For  improve-  joints  at  right  angles  to  the  snrfaee  •f  thd 

manle  in  the  preeeee  and  inetrwmenie  to  ^  conducting  guides,  and  the  ciuin*  mmw% 

tteed/or  horing  the  earth  and  sinking  ska/la.  horisontstfy  and  latenUy,  inttend  of  vedl* 

of  any  given  diameter  for  mining  and  other  cally,  in  returning  to  the  feeding  end  of  the 
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of  tho  obflfai  admito  of  the  guide*  befaig  f  o 
oomlmoted  ai  to  giTo  a  tortnoua  or  lerpen- 
tfait  eouie  to  tlie  fabric,  and  thna  prodnoa 
tibe^'daatic  foiah  ;'*  but  when  tlio  otdinary 
iniab  ia  desired  to  be  obtained,  the  goidea 
avaaada  pasaUel  with  each  other*  and  ia  the 
MBO  boffimtal  plane. 

Claim* — ^The  mode  herein  described  of 
eonatrvcting  and  combining  miohinery  for 
condnetiDg  fabrica  through  machinery  or 
^iparatna  for  stretcliing  and  drying   the 


jAMsa  MuKDOCH,  of  Staple's-inn.  Fbr 
cerlmn  inqmnfemeMU  in  priiervinff  mUmal 
amd  99g9iMbU  aubiianen.  (A  communica- 
tion.)   Patent  dated  Janiuury  30, 1851. 

The  first  part  of  Chia  hiTention  comists 
of  a  method  of  pnsanriag  animal  v^  Tege- 
table  sabstanees  by  efposiag  them  to  tho 
action  of  a  cnrrent  of  dry  air  of  a  slightly 
elevated  temperatnio,  by  which  means  the 
veritable  preaerratlon  of  the  anbstancea 
operated   on  is   eifected  in  their  normal 


Tho  apparatus  smployad  consists  of  a 
fireplace  with  horinmtal  tubes  or  channels 
for  beating  and  drying  the  air ;  a  chamber 
provided  with  ahdves  or  ledges,  on  wliioh 
the  articles  may  ha  placed,  or  rods  or  bars 
Iron  which  they  asay  be  suspended ;  and  a 
fan  or  other  mechanical  contriTanoe  by 
which  a  cairent  of  heated  air  is  forced 
through  the  clumber  to  act  on  the  sub- 
atancea  contained  in  it.  The  temperature 
of  the  air  and  the  continuance  of  the  opera- 
tion vary  necessarily  with  the  state  and 
nature  of  the  articles  to  be  treated,  but  a 
laaaparatiwe  of  from  Gd""  to  Hb""  Fahr.,  and 
a  time  of  from  twenty- four  to  fortj-eight 
hours  is  recommended  as  suitable  for  most 
artidea — vegetables,  such  as  cabbage,  cauM- 
flower,  spinach,  beet-root,  carrots,  potatoes, 
&c.,  fish  of  all  kinds,  poultry,  game,  and 
animal  flesh,  may  all  be  subjected  to  the 
above-mentioned  desiccating  process  alter 
■Bdergoing  in  certain  cases  preliminary 
cleansing  and  other  operations,  and  they 
asay  be  snbseguently  treated  in  any  way 
that  may  appear  suitable. 

The  second  part  of  the  invention  consists 
of  a  method  of  composing  a  saline  solu- 
tion applicable  to  the  preservation  of  ani- 
mal anbatanc«s»  snch  solution  being  used 
alone,  or  preliminary  to  the  above  de- 
aeribed  system  of  desiccation,  or  in  conjunc- 
tion with  any  other  process  of  preservation. 
This  sotetion  is  composed  of  10^  ounces 
of  chloride  of  aluminnm,  10^  ounces  chlo- 
ride of  sodium,  and  3i  ounces  of  nitrste  of 
potash  diasolved  in  2^  wine  pints  of  water, 
and  is  applied  by  injection  to  the  carcases 


of  aniaMla  in  quantitiaa  varyhig  with  the 
shna  of  the  anhnal  operated  on. 

The  process  of  desiccation  iM  daseribed 
is  Moommanded  aa  snitable  fisriSreatingglne 
made  during  the  iumoaer  asenthe,  fas  otder 
to  dry  it  for  preservation. 

CfatfM.^1.  Theesposnie  of  aniasal  an4 
▼flgelabis  nbalawMa  In  suitable  chamb«#a 
to  the  action  of  a  ibrced  current  of  dry 
air,  in  order  to  dry  such  substances  for  the 
purpose  of  preserving  them,  and  indepen- 
dently of  any  preliminary  or  aubsidiary  pro- 
ceases  or  methods  of  treatment. 

2.  The  injection  of  the  carcases  of  anl- 
mala  with  a  saline  liquid,  for  tiie  purpeae 
of  preserving  them,  whether  audi  injection 
be  employed  done  or  in  conjunction  with 
th^  dettceating  process  aboTc  doscribed,  or 
any  other  preliminary  or  subsidiary  process 
that  may  be  deeasad  adviaable. 

ALVEin  Ynfonirr  Nrwroir,  of  Chan- 
easy-lane,  mechanicd  draughtanan.  Far 
imprommimU  tn  fmamt^detwrinff  hoped  and 
other  woven  fabriee.  Patent  dated  January 
30,  1861. 

BMfAun  JoHNaoN,  of  Bianobastery  wire- 
drawer.  FkMT  eeriain  i$nprmf§meni9  im  en- 
neaUng  artieiee  of  iron  and  other  materiaie, 
^lant  dated  January  31,  1851. 

The  present  improTcments  have  specid 
relatloa  to  the  pana  or  ovena  employed  for 
annealing  wire,  and  consist  in  the  applica- 
tion of  a  central  flue,  through  which  the 
products  of  combustion  from  the  fire  are 
caused  to  pass  downwards,  being  reverbe- 
rated in  that  direction  by  the  closed  top  of  the 
oven,  before  escaping  through  the  chimney. 
The  oven  employed  is  of  a  circular  form, 
having  a  ring  of  fire-bars  all  round  its  inte- 
rior ;  and  the  coils  of  wire  are  disposed  in 
an  dr-tight  anndar  case,  which  occupiea 
the  centre  of  the  even— the  flue  being  farmed 
by  the  circdar  space  in  the  annular  case  or 
box  in  which  the  wire  is  contained* 

C/otiN.— The  use  of  a  flue  or  flues  situate 
in  the  interior  of  anneding  pans  or  ovens. 

Chablbs  Mabsdbn,  of  Kingsland-road, 
engineer.  For  certain  inqtrovemente  in 
hoote  and  tkoee.  Patent  dated  January  31, 
1851. 

Claim. — ^Tbe  constructing  of  boots  and 
shoes  with  air  passages  through  the  same, 
kept  open  at  certain  parts  by  the  aid  of 
metallic  plates,  or  strong  substitutes  of  lea- 
ther. 


WBBKLY  LIST  OF  NBW  BNOLISH  PATBNT8. 

Edward  de  Mornay,  of  llarklane,  London,  gen- 
UoBDan,  for  improveroaoU  in  machlnerj  for  crush 
IngBUfpwcaneayand  in  apparatna  fos  evaporating 
Mcchatioe  iuida.    AagiWt  5  -,  tia  montha. 

Levi  BiMoU,  of  the  City,  County,  and  State  of 
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WBBELT  LISTS   OF  NEW  BNaLISH  PATENTS  AND  DESIGNS. 


New  York,  in  the  United  States  of  America,  engi- 
neer, for  certain  new  and  uieful  improvemente  in 
the  means  of  sustainiug  traTelling  earrisges  and 
other  Tehlclcii  which  ImproTements  are  applicable 
to  other  like  pwposes.    Atuaut  5 ;  six  months. 

Edwin  Deeey  and  Richard  Mountford  Deeley, 
of  Aadman  Bank,  Stafford,  flint  and  bottle-glass 
manaliMturer,  lor  certain  ImproTements  in  the 
ewMtniction  of  furnaces  for  the  manulhctnre  of 
glass.    August  6 ;  six  months. 

Robert  Hyde  Oreg,  of  Manehester,  manufiMtuxer 
■ad  merchant,  and  Da?ld  Bowlas,  of  Reddish,  Lan- 


caster, manufMturer,  Ibr  certain  improvements  in 
maehlnerT  or  apparatus  for  manufacturing  weavers' 
healds  or  namess.    August  7 ;  six  months. 

Lockington  St.  Lawrence  Bunn,  of  Walbrook, 
London,  merchant,  for  improvements  In  the  manu- 
Ihoture  of  kamptioUeon.    August?;  six  months. 

Alphonse  Rene  le  Moire  de  Normandy,  of  Judd- 
street,  Middlesex,  gentleman,  and  Richard  Fell,  of 
the  City-road,  in  the  same  county,  engineer,  Ibr 
improved  methods  of  obtalofng  fhwh  water  turn 
salt  water,  and  of  concentrating  sulphurlo  add. 
August  7;  six  months. 
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Subjects  of  Design. 


Cox  and  Wilson ^,  Oldbuxy,  Oxfordshire Travelling  label. 

C.  H.  Wagnor Birmingham "The  Flexibttity  Regulator" 

^  (penholder.) 

W.  Steer   St.  John's-wood  Manifold-bladed  rsaor. 

J.  OriAths    .M Liverpool  Apparatos  for  opening,  eloa- 

ing,  and  Cutening  skylights. 

O.  Granger Woroester Steam  ssnccpan. 

W.  Card Westminster Card's  "  Melodian,"  or  flute 

tuner. 

T.  Melling......... Ramhlll  Iran-works, Lancaster..  Mouldtaig  box. 

J.  Wbitworth Birmingham Button. 

S.  WUson  ...  Glasgow life-preserving  travelling  big. 

D.  Adamson  ft  Co Byde,  Chester Multitubular  boiler. 


WUXLT  LIST  or  PmOVISIOXAI.  KXeiSTaATXOVS. 

J.  Coxon Paddington  Diagonally-seated  omnilms. 

W.  Green   Paddington Safety  eash  drawer  or  model 

tiU. 
Aug.  S     270     J.Taylor Birming^iam Dress fkstening. 
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129. 

icitiBS.  niAim  km  Iill's  rArmr  wATiA-VKilHiNXMa  APPAiuLTut. 

|PirtfSt«ift«drt1>.ll»l«flt   ly^liitlan  fwllifl  Ait«  "l  1—') 

Ovx  tflVttoUuii  fan  fbr  Its  ol:r)eot  the  obtiiiriiig  of  fresh  tnd  pure  water  from  salt 
water,  And  WitereofiUUifiDgtftifieril  silMttitleM  in  solatiofa,  6r  oontainingotfa^lr  impa- 
rities  whieh  render  it  unftt  fbr  (hiliitafj  dr  lliatlufitoturititf  purposes.  Tbe  apparatus 
which  we  em  ploy  for  this  purpose  is  represeated  in  the  annexed  engravings,  of 
which  fig.  1  is  a  longitudinal  vertical  section,  fig.  2  a  cross  section  on  the  line  a  6  of 
fig.  1,  afld  fig.  3  a  horiiontai  section  on  the  line  cd,  A  is  a  cylinder,  which  is  sur- 
-*— '  py  or  •ncased  in  a  steam  jacket  B ;  0  C  are  caps  or  covers  to  the  cylinder. 


ifee  Mntm  A  ii  MiMeCted  bf  i  JiltM  l*  Wllh  a  condensing  and  aerating  vessel  F, 
thfoS  ii  MrtHilitd  Wilkin  «  eiMM  tMk  tK  At  the  other  end  the  cylinder  A  com- 
mttniutfll  hf  A  |li|ll  0  with  a  box  H,  into  which  the  water  to  be  purified  is  flrti 
introduced  frM  ilM  source  of  supply  connected  with  the  tap  I.  IC  is  a  pipe,  hf 
which  stMli  mm  MM  steam-generator  is  admitted  Into  the  steam  jacket  B,  so  as  Ml 
heat  th«  tf  ittMltr  Ai    (For  steam,  hot  air  may  M  Mbsllttttlld  J 

While  imm  ll  ttllM  being  supplied  to  tho  llMfll-jAmt  ihf  WAUIr  to  be  operated 
upon  (whmher  Sill  $i  other  impure  water)  fa  AllttWlM  l«  WW  ffmu  the  Up  I  into  the 
box  H,  Md  dA#i  tte  flpt  6  into  the  cylMtf  A|  WMf«  it  Mli  upon  the  upper  suiv 
face  of  tfef  fAm  C^  I  put  to  prevent  any  m  iBi  WAlif  fetttrftint  ih  A  Stale  of  vapour 
through  M  |i|N»  (if  lie  upper  end  of  tMl  fim  k  hAU  bjr  i  bMid  L,  bt  which  free 
eommuniMWIi  ^m  ttie  the  interior  of  IIm  if  UMir  A  Willi  Ibi  Memal  Atmosphere 
is  entiretf  iHl  Alf  Itt  Aat  direction.  Thi  WAlAf  wbtih  filli  upoil  ihe  jftliteC',  after 
running  aIiM  fliA  fllAbnel  D'.  falls  dofi«  ttpM  DiA  Hif t  |>1aM  0*,  bf  which  it  Ii 
conveyed  biA  AtilA  lA  the  other  end  of  thi  ibAHlbtf i  wbfri  II  tdii  Upon  the  platA 
C„  afoi^  Whloblt  MWs  in  a  siasilsr  mannif  liU  il  Mli  ill|D  ihi  AAftipartment  J>\ 
While  tbi  Walif  k  ibis  conveyed  successively  firutt  MIA  Aiid  if  thi  chamber  to  ih» 
other,  il  IM  bAIMi  and  a  portion  becomes  vsfMriiMli  ifid  §im  off  bv  the  pipe  M 
into  the  AAidiniAf  Iff  Where  it  gets  mixed  with  atmosptiAfic  air  admitted  by  the  pipe 
M,  and  ii  ifciliT  iiUMftlid  by  coming  in  contact  with  the  sides  of  the  eondenseri 
when  it  ii  Md  «f  bf  IBA  i  A  verted  syphon -pipe  N  and  collected  for  use.  O  is  another 
inverted  MP fmAi  MM  which  the  condensea  steam  which  has  been  employed  in 


heating  tUl  if  llfedAP 

uAniAiiiMl 


dmteBiA»i  Agd 

inwrm 


all 
upon 


is  Aollected.  The  water  obtained  from  this  pipe  not  being 
ed  for  washing.  P  is  a  pipe  for  supplying  cold  water  to  the 
'  ^  pipe  by  which  the  water  as  it  gets  heated  escapes.  S  lA 
wkich  the  residuum  of  the  impure  or  salt  water  operated 
cylinder  A. 


INDUSTmiAL  S^BOOU. 

(Concluded  ftom,|NlisiS.) 


KtlwHHMAMifttt  il  Mi  MM  Already 

M^wM^^V^n^    JM    wMw  ^WA^^M'^^W^^^'     ^^I^BMM**M^j 

that  reiMA  $k9lM  M  Ml  buH  <m 
uhieh  edmUm  lAMlf  k  AmmM,  the 
sukgect  AMUii  now  be  siletlllf  {hissed 
AtWi  setlqg  tbe  moviflwiiis  WA  have 
of  late  biAft  IMIA  IA  tVUdAf  Adiiation 
merelv  sAAttbir.  Hm  MfAiAlAi  tff  this 
pt^M  fh»m§  dMNMAltil  IA  bA  Chris- 
tkMt  HAW  ti  il  r 
Christiadi  tbtt  R(  , 
fiMudation  of  their  faith ;  that,  IA  speak 
humanly  only— the   precepts  of  our 


SAtkNir  ttA  All  irf  thtim  pueh  as  the 
moralist  would  Ardently  desire  to  see 
observed ;  then,  Why  should  the  lecture 
of  Holy  Writ  be  denied  to  schools  ?  The 
different  views  that  have  been  taken  of 
some  particular  passages,  in  the  NeW 
Testament  especially,  have,  it  is  true, 
given  rise  to  considerable  variations  in 
ceremony,  and  even  as  to  some  dootrinet; 
but  Christians  of  all  persuasions  refer  to 
Scripture  as  the  foundation  of  each  of 
their  particular  ordinances  and  obser- 
vances.    There  is  one  school,  *'The 


IS^litmiUXi  tOBIMIA, 


!•• 


Btilisli  m4  FordgB/'  whrnln  tb#  Biblft 
w  daily  reid,  but  without  any  ooiiim«Qt| 
kadlDg  to  iu  applioatioii  to  m  peculiar 
belief  or  praotifle  of  mj  particular  cbureh 
tr  Mcti  tha  children  are  very  remark- 
ably well-ffrounded  in  Scripture  in  this 
iah«ol,  and  it  ii  applied  therein  to  tha 
iaealeatien  of  morality^  bnt  not  to  die 
npport  of  any  particular  doatrina  or 
eereiDoaieii  bence  parent!  of  very  dlf- 
hgmti  relifieos  credence  do  not  hecitate 
la  aeod  their  ebiidren  to  thie  aehool^* 

KntB  of  the  Established  Cbureh  of 
land,  DO  leta  than  Diisantera  of  all 
denonilnatioiia*«-eertain  that    their  off- 

C'ng  will  therein  be  srounded  in  Chrii* 
iLUowledfe  aa  eel  forth  in  Scripture  t 
but  that  at  the  same  time  it  will  rest 
UBtirely  with  themsel? es  (the  parents)  to 
direct  the  application  of  thU  fcnowledga 
la  their  own  interpretation  of  it.  What 
is  tiie  ohieetlon  that  can  be  made  to 
Ubiieal  iastrueHon  when  giraii  in  this 
aanaerF 

.  Algebrot  mathematics,  aarptetry, 
might,  it  ie  tma,  be  taught  witbonttefer* 
cnee  to  Scripture  or  religion  3  but  there 
are  many  bmncbee  of  pumy  saoular  edu- 
ealien  that  can  no#  be  imparted  without 
enti^iDg  into  the  sulgeet  ot  religious  his« 
tsry  for  example^  In  that  of  our  own 
cauatry,  to  go  no  further,  how  nninstrue- 
tiTe«  how  incomplete  would  it  ba,  if  dl- 
?eaied  of  many  events,  the  rise  lind 
progreaa  of  which  have  been  solely  on 
aasoont  of  difibrenecs  in  out  religion ! 
Modem  continental  history  has  been 
equally  influenced  by  religion,  and  can- 
not be  detailed  widiout  specifying  the 
mUgiows  motiyea  that  have  given  rise  to 
lemarliabla  chaBgea  in  palieyi  in  man* 
n^ra,  and  in  freectom.  Snould  Uie  Cm* 
sedea  ha  omitted  in  a  secular  course  of 
Uatory  f  If  ao«  how  will  the  groat  eh  sngee 
they  wrought  in  the  habits,  the  wealthy 
liw  industrial  program  of  the  people  be 
aeaoumed  for  f  Bo  in  the  history  of  the 
Kew  Worlds  and  in  the  ancient  history 
of  the  Old  one,  Pagan  ritea  and  soper- 
atiHoas  must  of  nccemity  be  spoken  of^ 
anlng  how  intimately  they  influenced 
the  proceedings  of  states.  Voyages  and 
travels  could  not  be  diTcsted  of  their 
vefcrencea  to  religion ;  nor  could  the  rise 
and  progress  of  the  mundane  art— 4irchi- 
taetnre,  be  well  taught  Without  giving 
emmplea  of  temples,  both  those  of  the 
Hmtfaena  and  those  fer  Christian  wor- 
sUp.  AstrujndmyahdtMHunlhiiiiuijilead 


b#th  the  child  ind  the  man  to  lafled  on 
die  wonderful  harmony  and  suitableaem 
to  purpose  that  pervade  the  heavens,  and 
the  earth,  and  all  of  its  productiona-*-is 
the  schoolmsster  to  be  debarred  f^m 
replying  to  the  child's  faiquiriea  of  how 
all  these  prodigiea  eriginaled  f  Impaa- 
sible!  It  will  indeed  be  ftfund  impoa* 
sible  to  eenflna  faiatruatlon  to  that  whiih 
ia  purely  seaular. 

Scripture  should  not|  howaveri  be 
made  the  ^petftst^ftoai  of  mhoolsj  the 
ptotilms  of  it  read  ahonld  be  sa  with 
due  reverenoe«  eonseauemly  no  boggier 
ifhottld  be  permitted  in  mh^ol  to  raad 
aloud  any  portion  of  H^y  Writ^ 

Aaether  point  which  certainly  ia  not 
suflleiantly  oonsidered  by  advacatcs  fot 
the  belter  education  of  the  p#aple  ia  thia« 
How  far  should  it  he  grmimioM  f  We 
all  adiiil  that  no  one  should  bo  left  by 
the  nation  to  die  of  waBt««*w<  wilU«gly 
provide  food^  lodging,  clothing,  for  the 
jNHf|Mr,  and  education  far  the  fjaiyif 
ahiHi— well  that  it  is  so.  Thhi  proviaieA 
for  the  |M8p«r  affonb,  however,  no 
reason  for  roddeing  in  a  mim  the  in- 
dustrieos  classes  to  paaperiim  |  yet  thia 
it  is  that  is  attempted  by  the  project  of 
providing  education  to  aH  childfen  india-* 
eriminately,  and  gtatuitouslyi  bf  a  rata 
on  householders,  that  is,  an  additional 
pa9T§*rMi€  ulider  another  name.  Theta 
seems  no  more  reason  for  tesching  gra- 
tititously  the  independent  hMiest  work* 
man's  ehild  either  geography,  history» 
or  even  readings  than  there  b  for  flnding 
the  fiither  and  his  whole  family  in  fodit 
clothing,  and  lodging,  if  onr  popnktieQ 
has  had  the  effect  of  rsdueing  the  Wagsa 
of  labour  below  the  amount  thataan  pro* 
vide  for  a  family,  it  would  ieem  mart 
real  benevolence  to  raise  the  rate  of  pay 
fbr  work  danci  than  to  provide  gratui* 
tonsly  for  any  of  the  neceafeitiea  ef  the 
artificer  or  labonrcr,  whether  dothingk 
bread,  or  education  for  hia  child.  Indeed 
a  similar  view  of  the  question  seems 
in  some  quartetv  slowly  to  be  gaining 
groandi  in  the  h<>pe  of  keeping  up  the 
ancient  independent  spirit  and  ael^reepeot 
of  the  industrious  classes.  The  present 
Bean  of  Uerefbrd,  whosd  sueoeas  in  the 
school  ^  his  late  parish,  King's  Som- 
borne,  is  so  well  known,  made  that  school 
ncariy  self-supporiingt  though  in  a  very 
poor  piriah.  The  school  fee  Waa  paid 
for  aU  the  ehildrsn,  even  fdr  those  el 
Cftrai-khannnf  whoae  wagea  in  laaia 
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osws  were  ai  low  as  six  shillings  s  week ; 
moreofer,  all  school  books  were  paid  for 
by  the  pmni8^  remained  their  property, 
and  were  taken  home  by  the  children 
after  school.  This,  the  very  reverend 
Dean  nys  in  his  publication,  not  only 
maintained  the  selNrespeet  of  parents; 
bat  the  takinff  home  of  books  con* 
tribnted  matenally  to  the  home  com- 
forts of  family  evenings,  to  the  good 
preser?atlon  of  the  books,  and  to  the 
keeping  up  of  school  learning  after 
children  were  taken  away  from  school, 
that  they  might  earn  a  pittance  in  the 
field.  At  King's  Sombome,  the  school 
fee  Taried  in  proportion  to  the  means  of 
parents;  at  the  British  and  Foreign 
School,  Southwark,  it  is  higher  than  in 
Uie  NatioDal  schools, — being  2d.  snd  dd. 
a  week;  an  approximation  to  the  self- 
supporting  system,  though  insntBcient 
to  cover  3\  expenses* 

Here  exists  proof  positive  that  arti- 
fleets  out  of  their  usual  earnings  can  af- 
Ibitl  excellent  school  education  for  their 
children ;  what  one  such  man  can  do 
with  ease,  others  might  equally  well 
accomplish  if  similarly  circumstanced. 
Take,  for  example,  an  instance  that  can 
be  vouched  for;  a  sail-maker  earning 
Uiirty  shillings  a  week — ^not  the  highest 
pay  given  in  his  craft,  but  that  for 
which  this  steady  man  has  been  content 
for  many  years  to  work  for  the  same 
master.  This  artissn  fearing  for  his 
children  the  contamination  frequent  in 
national  sehoote,  hss  all  slong  placed  his 
olftpriog  in  a  private  school,  paying  six- 
pence a  week  for  the  two  eldest,  girls, 
and  for  some  time  nsst,  for  a  little  boy, 
Ibuipence  a  week,  leaving  only  a  baby 
without  schooling.  The  girls  have  ac- 
quired good  proficiency  in  reading,  writ- 
ing, arithmetic,  needlework,  knitting. 
The  eldest  girl,  at  nine  years  old,  knittdl 
in  school  a  set  of  anti-macassars,  for 
which  she  was  paid  enough  to  purchase 
materials  for  a  little  winter  cloak ;  the 
two  girls  do  needlework  for  the  family, 
of  the  sverage  weekly  value  of  their 
school  fees.  These  children  all  attend 
school  with  pleasure ;  so  much  so,  that 
when  now  and  then  they  are  with  an 
aunt  for  a  week's  country  air,  they  entreat 
as  a  favour  to  be  allowed  to  pass  the  day 
in  the  village  school.  Neither  father 
nor  mother  mtain  from  any  of  the  com- 
forts of  their  station;  they  and  the 
children  are   always  respec^bly  ckd. 


their  habitation  consbts  of  three  well- 
furnished  rooms,  the  whole  family  have 
at  least  one  meal  of  meat  a  day,  they  can 
afford  an  occasional  country  visit  to  a 
relative,  and  have  withal  money  at  all 
times  in  hand,  ready  for  the  purchase 
of  edibles  in  large  quantities  wnen  they 
can  be  so  obtained  at  a  less  price  ^an 
when  procured  by  driblets. 
Let  it  not,  then,  be  credited  that  the 

Eradent  artificer  needs  to  be  pauperiisd 
J  providing  gratuitous  education  for  his 
children. 

Nstional  schools, — though  a  penny  a 
week  be  paid  for  each  child, — ^are,  in 
fict,  pmuper  establishments,  since  so 
little  ss  a  penny  a  piece  cannot  provide 
suitable  masters,  or  even  books,  slates, 
and  paper.  Whatever  the  amount  of 
education  afforded,  all  schools  that  are 
not  self-supporting  are  literally  pttuper 
schools ;  and  pauperg,  it  mav  be  nld,  are 
all  persons  who  forfeit  their  independ- 
ence, so  ftir  as  to  aecept  such  pauperis- 
ing schooling  for  their  children.  This, 
thouffh  the  true  light,  is  not  that  in 
which  such  schools  nave  been  viewed ; 
consequently,  very  many  self-respecting 
parents  avail  themselves  of  the  instruc- 
tion nstional  schools  so  cheaply  ailbrd  to 
children.  Far  from  intending  to  cast 
any  slur  on  those  who,  under  present 
circumstances,  avail  themselves  of  these 
Institutions,  the  object  of  tiiese  observa- 
tions is  to  rouse  attention  to  the  mis* 
chievous  effects  to  be  apprehended  finooa 
a  parish  rate  for  general  educational 
purposes. 

For  simplicity  sake,  the  above  has 
been  in  general  stated  as  if  in  relation 
to  boys  only,  but  in  every  instance  thn 
observations  and  suggestions  sre  equally 
applicsble  to  girls,  and  should  be  consi* 
dered  ss  in  rektlon  to  them  no  less  than 
to  boys. 

In  looking  minutely  into  the  actual 
state  and  practice  of  national  sehoolSv 
there  seems  one  psrticulsr  for  which  It 
seems  extremely  difficult  to  provide  a 
remedy;  namelv,  abandonment  of  the 
decidedly  unruly  pupils  having  moee 
contaminating  and  pnjodicial  vicea.  A 
child  that  has  proved  particniarlv  un« 
manageable  or  vicious,  is  usually  ex* 
pelled  from  school  by  the  monthly  com- 
mittee ;  yet  children,  so  excluded,  are  as 
the  lost  sheep  for  whose  recovery  there 
would  be  rgoicing;  still  the  reclamation 
of  an  erring  individual  oqght  not  to  out- 
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wdgh  a  woEhabilitT  tbat  bis  depriTity 
migbt  leaa  to  siiDilir  Tices  in  scores  of 
bis  coropaDions.  There  does  indeed 
•sift  an  institation  where  depraved 
ywxBg  girls  are  received,  and  most  of 
tbem  bappiljT reclaimed i — the  ''School 
of  Discipline**  at  Chelsea.  This  merito- 
riooa  esuUisbnient  is  partly  maintained 
bj  TolonUrj  subscriptions, — partly  bj 
weekly  payments  for  the  children :  the 
lowest  tnm  at  which  a  girl  is  reodred  is 
bslf-a- crown  a  week,  for  which  aam 
she  is  boarded,  lodged,  clothed,  snd  in- 
structed* When  not  admitted  into  some 
soeh  institndon,  the  child  tamed  out  of  a 
school  becomes  a  wanderer  in  the  streets, 
aeqtiiring  there  additional  vices  from 
bad  companions,  and  is  usually  altoge- 
Aer  lost  to  virtue,  whilst  the  inmate  of 
the  school  of  discipline  becomes  moral, 
and  so  well  instructed  in  domestic  duties 
that  the  demand  upon  the  school  for  ser- 
vants is  greater  than  it  can  supply. 

Homanly  speaking,  that  which  at  pre- 
sent appears  to  be  the  first  essential  step 
in  giving  better  education  to  the  rising 
meration  of  the  industrial  classes,  is  to 
Eeep  children  and  youth  out  of  the  way 
cf  street  contamination ;  and  secondir, 
to  inspire  them  with  sentiments  of  seff- 
icepeet,  and  with  a  reliance  on  their  own 
industry  and  moral  conduct  for  present 
comfort,  future  independence,  and  gene- 
rsl  estimation  in  this  world.  Here,  as 
throughout  the  whole  series  of  these 
Hints  on  Education,*  it  is  left  to  the  care 
of  spiritual  pastors  to  inculcate  the  im- 
jMNtanoe  of  religious  dudes,  and  their 
bearing  on  the  hopes  of  a  future  glorious 
hsBortality.  M.  S.  B. 


mpaOYXlf  BNTS  suo«* 

•Bsran  bt  Ma.  ooLoswoaTBT  ounKST. 

A  deputation  from  the  coal^miners  of 
JNerthnmberland,  Durham,  and  Lanca- 
shire recently  anplied  to  Mr.  Oumey  to 
knew  how  the  Davy  Safety  Lamp  mi^t 
bo  best  improved.  Mr.  Ourney  has 
■ade  a  report  to  them  (published  at 
length  in  tne  Mimmg  Joirmal),  from 
whtoh  we  nako  the  following  extracts : 

Wnm  a  series  of  experimeatt  which, 

years  since,  I  csrefaUy  saade  with  ae- 

pkotoBieters,  it  was  shown  that  the 
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aggregate  amount  of  lou  of  light  by  the 
i2rety-Ump  was  upwards  of  three-fourths 
of  the  wliole,  compared  to  that  quantity  of 
light  wbich  the  same  flame  gave  oat  wtiboat 
being  tnrroanded  by  wire  ganse.  The  pro- 
portion lost  horiiontally  is  no  meaanre  of 
the  whole  or  absolnte  quantity,  and  the  loes 
is  tar  greater  upwards  and  downwards  than 
horisontally,  iMeanse  the  rays  strike  the 
ganse  obliquely,  and  eannot  lo  readily  paM 
the  meshes  of  the  lamp.  The  obliquity  of 
the  wires  in  the  ganse  prevents  the  rays 
from  passing  throngh  ;  these  rays,  thus  in- 
tercepted, falling  on  a  dark  nnreflectiog  inr- 
h/Mt  ere  loit,  and  practically  so  for  ever.  *  * 

"  The  angle  of  reflection  of  light,  aa  you 
know,  is  always  eqnal  to  the  angle  of  inci- 
dence ;  and  when  these  angles,  on  pollabed 
snrfues,  are  so  made  that  all  the  rays  of 
radiated  light;  vis.,  the  flrit  or  incidental 
rays,  shall  be  rtfleeted  parallel  to  eadi 
other,  the  loss  by  reflection  is  very  little.  It 
is  scarcely  appreciable  even  at  oonsiderable 
distances.  Opaque  matter  floating  in  the 
atmotphere  partially  interrupts  the  passage 
of  these  raya,  otherwiae  there  would  be  litUe 
or  no  loss. 

"  The  Bude  Light,  when  plsced  in  a  true 
parabola  (a  reflector  nwde  to  concentrate  all 
the  radiated  raya),  and  converted  into  a 
bundle  of  parallel  ones,  was  seen  94  miles 
on  a  clear  night,  in  an  experiment  on  the 
Pyrennees  from  a  mountain  where  the  cur- 
vature of  the  earth  permitted ;  and  Uie  ozy* 
hydrogen  lime  lightt  in  an  experiment  made 
some  years  sinoe  by  the  Trinity  House, 
placed  in  a  parabola  at  Porfleet,  threw  a 
vlaibly  diatinct  ahadow  on  a  wlitte  acreen  at 
Black  wall ;  the  diataace  is  11  miles.  I 
mention  these  facta,  because  I  mean  to  show 
you  that  it  ia  poaaible,  by  taking  advantage 
of  acme  of  the  laws  there  in  operation,  to 
improve  the  illuminating  power  of  tlm  safe^- 
lamp.  Light  which  falla  on  polished  bright 
snr&oea,  it  is  fonnd,  is  reflected  back  again 
withoat  much  lota— that  from  a  good  mir- 
ror, for  instance;  but  rays  which  fall  on 
dark  surfaces  are  abaorbed  or  destroyed. 

"  It  ia  manifest  in  your  lamp  that  all  the 
raya  of  light  whidi  flkll  on  the  surface  of  the 
dark  unrdlecting  wire  of  which  your  lamp  is 
made  are  intercepted,  and  lost  for  ever. 
Now,  taking  iato  consideration  the  known 
laws  of  reflMtiou,  it  is  equally  maaifBat  that 
if  tlie  ganse  presented  a  reflecting  instead  of 
an  abaorbing  surface,  the  rays  intercepted 
by  the  wires  wonid  be  reflected  back,  and 
turned  to  account.  The  first  snggeition, 
therefore,  that  occurs  for  the  improvement 
of  yonr  lamp,  with  a  riew  of  getting  more 
ITght,  is  to  substitute  a  burnished  or  poliahed 
wire,  of  which  to  make  the  ganse,  instead  of 
the  black  iron  whre,  of  which  it  is  now  made. 
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Sfprf  wir0  WI»|14  tiim  have  ft  reflecHiic  f tir- 
Ikce }  every  ray  of  light  fklling  on  and  mter- 
eepte4  bf  U  would  be  reflected  back,  and 
find  its  vay  throof h  the  ipeibei  or  QpeQinfi 
q(  the  net-work—perhape  not  at  the  first 
reflection,  bat  on  the  second  or  third ;  for 
if  the  reflected  rejt  in  the  Qrst  reflection, 
chanced  to  fail  on  a  wire  oi|  the  oppofUo 
side  instead  of  an  apertnrci  it  woal4  bo 
reflected  back  the  second  time,  and  movt 
likely  find  its  way  ont  on  the  other  side. 
From  a  pedes  of  experimeiits  carefully  made 
with  a  Imnp  so  copstracted,  the  lose  of  light 
4pes  pot  appear  to  amoont  to  one-eighth  of 
the  whole.  silTer-plated  wire,  drawn  thrpogh 
a  bfiniisher,  is  highly  reflectiTe,  aid  the 
iporofse  of  Ita  ezpenie  over  th^  eommon 
wire  li  so  little,  that  tba  extra  quantity  or 
light  gained  by  it  will  more  than  oofer  tho 
dtfrerence  of  cost  in  a  short  time. 

**  Let  ns  now  consider  the  loss  of  Ught  et 
the  lower  part  of  the  lamp,  downwards.  This 
Is  occasioned  by  the  lignt  facing  ot|,  ana 
being  interoepted  by,  the  oil-can.  ima  ves* 
eel,  in  your  lamp,  has  a  dark  absorbing  snr- 
Ihce,  and  as  the  flame  Is  placed  low  down  in 
the  lampt  it  oats  off  a  considerable  qoantity 
of  lifbt,  otherwise  sTailable.  To  evoid  this 
loss  we  mtut  also  take  advantage  of  the  law« 
of  lefleption.  It  is  erident,  if  the  oil  Teesel 
wae  also  made  with  a  reflecting  surface,  the 
rays  of  light  which  fall  oo  it  might  be  tame4 
to  account ;  its  snrfaoe  might  easily  be  made 
to  reflect  the  rays  at  sneh  anglee  at  would  be 
most  uiefut    f    •    ♦    ♦ 

**  We  will  now  prooeed  to  oonsider  whether 
the  oaentity  of  light  given  out  from  the  flamo 
itself  might  i^ot  oe  increased.  In  all  burov 
ing  of  oil  the  abpolute  quantity  of  light  given 
out  from  its  flame  will  alwayi  be  in  a  direot 
proportion  to  the  perfect  stete  of  its  com^ 
bastion.  An  open  flame  withoat  a  glaii 
chimney  does  not  give  put  so  muoh  liglit 
from  thf  same  f|ame  as  with  one.  An  Arggnd 
lamp  is  an  instanoe.  The  reason  is  that  the 
glaas  ehimney  prodaeee  a  current  of  air 
which  strikes  the  flame  of  the  burning  wick, 
and  renders  the  combustion  of  the  oQ  more 
perfect.  The  kIms  ohimney  acta,  in  pro- 
a^fAog  a  current  of  eir  npwerds,  like  the 
uposft  sheft  for  rentiletion  in  your  mines* 
Tou  are  aware  that  the  upoast  shaft  occa- 
alons  a  ftream,  or  current  of  elr,  at  and 
around  to  a  ooneiderable  distance  from  ita 
base.  We  may  tal^e  advantage  of  this  fact 
to  obtain  extra  light  in  your  lamp*  If  thp 
flame  be  surrounded  by  a  glass  ehimney,  it 
would,  possibly,  break,  and  be  lubject  to 
other  objections ;  but  if  a  small  metallic 
chimney,  «maller  at  ite  baee,  be  placed  a  lit- 
tle above  the  level  of  the  flame,  the  current 
prod«oe4  br  (t  will  4niw  the  air  in  ^M^w%ju 
afld  strike  at  the  point  of  greatest  intensity  of 


oombustion,  end  offset  as  perfect  a  oornhns* 
tion  as  if  a  glass  chimnfy  surrounded  It.  Thie 
metallic  chimney  should  be  made  of  very  thin 
iron-plate,  4  inches  long,  and  about  three* 
fourths  of  an  inch  diameter.  It  mey  bo 
seoared  in  its  sitnatlon,  father  above  than 
below  the  level  of  the  apex,  by  iron  ataye. 
▲II  smoke  woold  be  consumed,  even  if  the 
lamp  fsU  on  one  side. 

**  This  ohimney  has  no  pnotieal  objeoHon. 
It  wo«ld  not  break  nor  bt  ininrtd  by  the 
flamtf  oven  if  thf  lamp  be  turned  on  one 
side  i  end  in  aneh  ease  it  would  pau  the  flame 
through  its  centre,  and  prevent  eny  emokio| 
or  iojury  of  the  poiiehed  wire-gauxe.  The 
obf  traction  of  light  by  it  upwards  will  not  be 
eo  much  as  might  at  first  appear.  The  side 
of  thie  cylinder  will  be  in  a  Hue  with  the 
direct  nys  of  light. 

**  In  oonflrmation  of  the  action  of  theee 
npeaste,  I  mey  state  that  I  ptaoed  metaUio 
chimneys  on  the  bumera  In  lightio|r  the 
Honeo  of  Commons  ten  years  ago.  Tboy 
have  been  used  ever  stnee,  and  are  etili  need 
there  with  praetieal  enooeee*  Thej  are 
pUeed  above  the  apex  of  the  flaaee,  to  pull 
in  a  strong  eurcent  aeroee  the  point  of 
grcateet  intenei^  of  the  flame,  in  the  modi* 
fieation  of  the  Bade  )ight,  with  which  tho 
House  is  lighted.  It  may  be  oheerved,  in 
paseingb  the  globea  of  groond  glasst  which 
surround  the  burners  in  the  House  of  Com- 
mons, to  solten  the  light,  hsTo  a  net-worl( 
of  wire  weaved  around  them,  of  large  meeh, 
to  prevent  any  separation  of  the  glass  la 
oeee  of  breakage.  The  meahes  are  eo  laivo 
that  they  do  not  obstruct  the  light,  and  tho 
wires  so  small  that  they  are  not  visible.  Thie 
net-work  might  be  siallarly  uaed  about  the 
riaee  of  the  safety-lamp,  as  modified  by  Dr* 
Olanny  and  others,  if  yon  use  It  to  ptovont 
the  glaii  falling  out  in  caae  of  broaki^*' 


TSK  PATBNT  LAV|.~TqS  I,ATX  nSFSJLT, 

The  oondnot  of  Qovemment  in  rigord  It 
this  measure  has  been  altogether  moat  ox- 
tvaordiiiary.  Lord  OranvUle,  le  Hktir  offoa 
In  the  Hooee  of  Lords,  snoeeedod  in  peselnf 
through  that  House  a  Bill  for  the  Amend- 
ment of  the  Patent  Laws,  which  was  repre- 
sented to  embody  ai  largo  and  complete  n 
meaaure  of  ffform  ae  oireumetaneee  wonU 
admit  of.  The  BUUsthen  taken  down  to  the 
Commons ;  where,  etrange  to  aay,  the  chief 
oppoehion  It  encountera,  is  from  the  Oo- 
verament'e  prineipal  legal  organ  in  thst 
Honae,— theAttoney-geneml.  8lrAlei«n- 
der  Cockbum  takes  charge  of  the  Bill  i  but 
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to  UtHe  It  U  p1ciw4  with  il  m  it  hM  eoae 
imt  of  t1i«  bands  of  the  Lords,  tiist  he  qrasC 
needs  hsTO  some  thirty  new  elsnscs  intro- 
^■eed,  involving  as  stpny  cbsn|es  tnd  altera- 
tions,— some  of  a  formal  eharaeter  m^J^ 
hvt  others  direcdy  af ecting  the  fBp<^ei|tal 
principles  of  the  measure.  Then  Sir  Ale^- 
apder  pnshes  the  Bill,  with  this  TMt  he^p 
of  fdditicms,  tbrong1|  the  Commpni.  In  thf 
tectii  of  a  strong  opposition,  fonnded  MtAy 
on  the  drcnmstsnoe  that  the  lession  was  0|| 
Am  poli|l  of  dosingt  wd  t)iat  time  ifss 
wtntmg  to  give  the  measure  tliat  foil  and 
ealm  consideration  to  which  It  was  entitled. 
Sir  Alezsnder  is  deaf  to  all  remonstrance, 
and,  baclEod  np  by  the  forces  ever  at  the 
command  of  tfie  minbterial  whipper-in,  hu 
the  Bill  read  a  third  time  and  passed.  The 
Bin  is  therfnpon  carried  bapk  tq  the  Honse 
of  Lords  to  have  their  assent  to  the  nniyif - 
nns  changes  ma4e  in  it,  wlkcn  |t  Is  at  onco 
met  mtd  ^uatked  by  an  intimation  from  the 
Lord  Chancellor  that,  thoogh  the  BDl,  as 
amended,  dealt  Tcry  freely  with  the  fonctions 
of  his  high  oiioe— aboHihed  them,  Indeed, 
fiMNMf  koe  altogether— he  had  neter  once 
been  conanlted  about  it !  ytu  there  erer 
the  like  of  snch  want  of  concert  and  ma- 
nagement in  the  members  of  one  snd  the 
same  adarfnistraHon  I  What  wss  Lord 
•fMvlIle  aboni  that  be  did  not  take  conn^- 
s^  of  the  Attomfy-gfneral  la  tlie  $rit  Iat 
itaitxt  vf4  hftTt  thff  901  lAnft^d  t9  Mi 

Bbing  bnfqra  il  left  the  Lords,  m  tM 
It  might  bo  snro  el  Mr  fWl)  support, 
at  least,  ^hfo  K  rf^M  fh^  Pommtmi  ^ 
1?h«t  sgaif)  V9I  Ufj  Altorn^  flnrat  that 
whUo  Ktendly  isising  tho  Bill  thnnigh  the 
Oommons,  wMh  as  flsnch  loquadont  pertf- 
nneit|r  IM  |f  the  e|iitence  pf  thu  Mlni||q^ 
doBCBdcd  nnon  it.  ha  »t»m\A  mat  gnd  a  Iftimaa 

momont  tci  acqaafait  the  I^aod  Chsnseilof 
wHb  tt^  sort  of  measnre  which  wu  ibint 
to  come  b^rp  hiqi,  i|pd  iQ  pes^ie  fgr  U»  (( 
pqisibl9,  \i$  kiid«hip'«  »pff«bgti»n  an^ 
assent  ?  And  frhat  wesa  MlaisteM  abo«t 
that  thej  could  allow  Mr.  Attorney  to  drB| 
t%e  G<}TenupcA(  f^KQ^%\k  |wA  »  wfie|  OH 
mny  wiingltog  and  bifikemg  •*  thit  with 

whlalt  the  Mialan  daasd  fai  tho 
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only  to  bo  snubbed,  and  put  down  nt  Isit 
by  their  own  Chancellor  in  the  Lords  ? 

Sufficient  it  was  for  the  JnstUlcation  of 
the  Lord  Chancellor's  part  ii)  this  comedy 
pf  blunders,  that  he  was  asked  in  the  la^ 
moments  of  the  Session  to  concur  In  amend- 
meilts  of  which  he  knew  nothing,  and  which 
he  epuld  not  possibly  hsTe  then  time  to 
consider;  but  had  reasons  been  wanting, 
his  lordihip  would  have  found  them  ia 
abundance  on  a  critical  examination  of  the 
Bil)  u  returned  to  the  Lords.  Our  readers 
are  alreadjr  acquainted  with  our  own  oli;|eo« 
tions  to  the  Bill  on  the  general  grounds  of 
its  injnitice  to  InTcntors,  and  tendency  to 
impair  the  industrial  resources  of  the  coun- 
try ;  but  there  are  other  defects  in  it,  whidi, 
though  merely  of  a  tsehnical  cfaaractbr,  and 
tbereibre  passed  over  by  us,  could  not  AtH 
to  hsTC  caught  the  attention  of  so  acute  a 
lepal  mfaid  as  Lord  Truroy  and  insured  of 
tbcmsdf es  the  njection  of  the  Bill.  For 
these  grounds^  we  h^  leave  to  roftir  to  the 
ibHowIni;  paper  of  •*  Objections,'*  which 
wss  drawn  up  hf  an  omlnenl  member  of  tbd 
common  law  bar  of  extensfve  practice  In 
Pktent  cases,  and  placed  in  the  bands  of 
the  Lord  Chancellor  just  previous  to 
the  ''dosing  scene'*  of  this  memorabls 
ailUr. 

The  Bin  if  passed  will  take  away  the  right 
of  appeal  to  the  Lord  Chancellor  agaiosi 
the  grant  of  a  patent,  and  no  other  right  of 
appeal  is  given  in  Hen  of  it. 

The  power  to  make  patents  Is  by  the  Bill 
transferred  to  a  Board  of  CommisdonerS| 
who  wHl  in  making  a  patent  act  In  pursnanoc 
of  a  warrant  direeted  to  iJUm. 

The  Lord  Chancellor  will  not  recehrs  any 
Privy- seal  Bin,  or  other  warrant  for  making 
a  patent,  and  he  will  not  therefore  u  LorJ 
Chancellor  have  any  jurisdiction. 

The  proviso  at  the  end  of  Section  Id 
seems  to  have  been  left  in  the  Bill  by  mis- 
take ;  it  was  no  doubt  a  usefU  proviso  la 
Section  10  of  the  Bill  ss  originally  framed, 
bnt  it  is  difficult  to  see  how  the  Lord  Chan- 
cellor can  ezcfdse  any  power,  authority,  or 
discretion  In  respect  pf  a  warrant   not 
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tfriotid  to  Uni«  tad  whieb  if  not  in  Ui 
o—tody^  powwi  or  oontrol* 

Hw  ooiifeqa€iioe  seenifl  to  be,  tliertforei 
that  all  appeals  againat  a  deeisloii  of  any 
]aw*oflloer  will  be  Tirtnally  taken  away,  and 
tbe  Bill  makes  no  proriaion  for  any  appeal 
f^qm  a  law-offioer  to  tbe  Commiaaioneri. 

Tbe  CoBBmlsiionera  do  not  indeed  appear 
to  baTe  any  jndielal  powers  Tested  in  tbeui 
nor  does  tbe  Bill  in  any  way  nntborise  thsn 
or  tbe  law-offieers  to  take  evideneettpon  oetb. 
Clanse  37  of  tbe  BUI  lespeodnff  dis- 
daimerB  and  menorandnflss  of  alteration 
will  be  inoperatife,  and  tberefore  the  power 
of  SBtoring  diselaimers  will,  in  eAot,  be 
taken  away  as  to  patents  granted  under 
tlie  now  law. 

Tbe  dense  enaota,  Tbal  tbe  prorisions  of 
tbe  5  and  6  Wan.  IV.,  o.  83,  respeoting  dis- 
daissert,  ahall  apply  to  patents  granted 
wader  tbe  new  law,  but  tboee  proTisions 
apply  to  Bngltsb«  Irish,  and  Sooteb  patents 
solely,  and  they  only  authorise  tlie  issuing 
of  a  flat,  by  an  English  law-offioer  "  in  case 
of  an  English  patent ;"  by  a  Seoteh  law* 
ofteer,  *'  in  case  of  a  )Sootdi  patent  ;*'  and 
by  an  Irish  law-oAeer,  *'  in  ease  of  an  Irish 
patent." 

Tbe  patsnts  granted  under  the  prorisions 
of  tbe  BiU  will  be  for  the  whole  of  the  United 
Kingdom,  and  not  therefore  within  tbe 
meaning  of  the  power  contained  in  b  and  6 
Wm.  IV.,  0. 83,  s.  1. 

And  if  it  should  be  contended'  that  a 
patent  for  tlie  United  Kingdom  is  also  a 
potent  for  each  of  tbe  parts,  it  is  to  be 
obeerved  that  there  is  no  proTision  in  tbe 
Bill  M  to  wUek  qf  ike  Uao^qgUtn  of  the 
Crown  may  authorise  the  entry  of  a  dis- 
claiaMr. 

Tbe  prorinons  of  Section  39  of  the  Bill* 
respecting  "  the  place  or  places  at  or  in 
which,  and  in  u^t  manner  tbe  invention 
is  alleged  to  have  been  used  or  published," 
&C.,  will  impose  great  hardship  upon  a 
defendant,  for  the  cTidence  in  support  of 
his  cese  as  to  tbe  Tslidity  of  tbe  patent 
will  always  be  known  to  tbe  plaintiff  with- 
out tbe  defendant  possessing  any  oorre- 
^onong  adTsnlage. 


Tbe  proviso,  at  tbe  end  of  SsaUen  ^^^ 
rsspectbg  tbe  right  to  begfai,  will,  hi  effmt, 
render  tbe  proceedings  by  9eim  Jmekm  Im* 
practiosble,  and  there  is  no  sering  as  to 
actions  or  patents  prior  to  tiie  pesdagof 
tbe  Bill 

If  a  defendaiias  well  in  a  sdrtybciet  as 
also  in  a  patent  aedon  were  to  be  allowod  Co 
aiidwi  the  jury  after  the  whole  of  the  oel- 
denee  hi  the  case  has  been  gifw*  move  jw- 
tice  would  be  done  tiian  by  tbe  proviso  in 
Section  39. 

Tbe  Bin  when  passed  will  also*  in  eflbet* 
entirely  take  away  the  writ  of  erirt  JkeUm 
to  repeal  any  patent  granted  under  its  pi«<v 
visions,  and  there  is  no  other  proneedliig 
subetitnted  for  the  action  of  nknfimim. 

The  writ  of  •difJMtn  it  is  well  kaowsi 
can  only  be  founded  upon  a  record  in  te 
court  out  of  which  it  issues,  and  as  patsnto 
will  cease  to  be  made  in  Chancery  after  the 
passing  of  the  Bill,  they  will  not  be  enioUsd 
in  that  court,  and  oonsequently  there  wHI 
be  no  record  upon  which  such  a  writ  could 
iasue. 

The  Bill  is,  indeed,  silent  eo  to  any  enrol- 
ment or  other  record  being  made  of  patsnto 
granted  under  it  provielons. 

COAL-WMfPFIirO  BT  OTBAM* 

Messrs.  E.  end  A.  Prior,  of  Upper 
ThaflBcs-strect,  have  patented  a  pbm  for 


team  power, 
board  tbe  c 


brig  Gfrieent,  3(iS  tone  burthen,  and  wit- 
nemed  tbe  operation.  Tbe  engine,  which  woo 
deeigned  by,  and  constructod  under  tbe 
direction  of  Mr.  F.  H.  Trevitbiek,  taken 
up  but  little  room  on  the  dedc  of  a  veeeel; 
tbe  ection  is  direct,  tbe  piston-rod  worUag 
the  crank  axle,  on  which  is  tbe  drum  that 
winds  the  chain,  drawing  up  the  box  froua 
bdow.  The  engine,  when  not  at  worfc»  Is 
kept  in  a  barge  built  for  the  purpoee,  widk 
ito  BMSt,  tackle,  chains,  ftc,  by  wUob  il 
can  be  slung  on  board  with  the  gfeateot 
feoility,  and  taken  away  when  tbe  bold  of 


tbe  vessd  baa  ben  emptied  of  ita 
Tbe  boxes  used  hold  5  ewt.,  and  by  tUe 
plan  more  than  twenty  tons  per  hour  can  bo 
delivered  into  the  baigea.  A  70.ton  barge 
has  been  filled  in  three  hours ;  and  on  one 
ooeaaion  209  tons  were  delivored  ftom  a  vee- 
eel in  nfaie  hours  and  a  bdf;  with  one 
eoBoistlBg  of  four  mm\  but  the 
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it9<ik|oaiftaidliro«i  Ike  otarfitkNM  made  of  tiBt»  and  tha  prefientieB  of  that  dttoo- 

o»  o«r  vklt,  we  heve  bo  doabt  a  quantity  of  tioa  to  whlok  tlie  lUppiof  is  tbe  trade  haa 

M  tooa  parlioiir  nay  be  aeoooiplialMd.  All  hitherto  been  aabjeet.    k  gaif  of  awo,  by 

partftaa  ooanaelad  with  Che  eoal  trade  are  the  aid  of  ropea  and  blooks,  eonid  barfe 

well  aware  how  inportant  la  not  only  the  about  50  tone  a  day.— Ifm^  JomnuU. 
of  whIpplBg  eeabt  bnt  the  ttniag 


ov  rmm  amu9m  of  iKmrm  asaiBa. 

liebnits  baviiig,  a«  he  thought,  proved  by  a  netaphyaieal  argtmieot  thai  the 
Iiilaitie  Series 

l-l-fl-l  +  l-dce., 

HMt  be  eqwl  to  i ;  eooAmed  his  result  by  obsenrlig  that  ttie  friettoo 

1 

gtw9Bf  WMn  developeOf 

sad  tel  when  4P«l9  die  Araodon  beoomes  i,  and  the  series 

1-1-1-1-1,  fte. 

It  dees  ttet  amir  to  have  been  pereelfed  how  very  falhidow  this  Inter  afgoment 
is.    In  ihet,  07  dsvdoping  the  ftraetion 

l-¥M'¥ifl '¥S^^^ 

H-#+ji» +• 

we  arrive  at  a  very  different  result    The  namerator  of  this  firaetion 

1 


l-jr 
Tbsrafae  the  firaetion 


!-•+» 


u        iHfi       SflKhi     s«+a    2»fa 
1— »    •►«       —«        +«       — »        ♦  &c. 


When  #"1,  this  also  degenerates  into  1-1  ■►  1-1 4- 1-1,  te.    And  the  generating 
ftietten  beeomci 

n 

8e  that,  aeoonttng  to  the  doetrine  of  {nUnite  series,  that  wbich  Liebiiit|  Ih^naht  he 
had  proved  to  be  equal  to  ^  is  i,  |,  f  ,  },  &e. ;  any  one  of  them  whieh.  yea  please ! 
Agafai; 

1  1«,  J  a+l      ta+l     S»f«     4«+4   ^      } 

»!- »4>jr        — *        +*         — «  +&e. 

Make  «»1,  and  this  also  heoomes  1— l-fl-l-ffte.;  while  the  generating  frsetion 
ehsngea  Jnlo 

1 

l-f-a 

80  that  the  proposed  series  is  now  proved  to  be  equal  to  1,  |,  i,  J,  See.;  any  one  of 


Theee  ebservatioas  are  not  intended  to  disparage  this  braneh  of  learning,  but  only 
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to  ffibw  tbat  the  most  plausible  argomentB  into  whicli  th^  dootrine  of  ininitj  entert 
are  to  be  receiTcd  wttn  caution,  and  that  evep  the  most  illustrious  wfUers  err  q^ 
those  subjectB  with  which  they  are  most  familiar.  I  liope,*  in  a  fptf^r^  Nnmber,  tp 
set  forth  what  t  e9teem  the  true  theory  of  series,  und  to  sbovr  4at  \^  Daipg  t^eip  wq 
are  not  obliged  to  borrow  anything  from  metaphyqics,  nor  tq  (Qtrq|dufffS  apy  pcM»fiip{c| 
which  do  not  possess  that  simplicity  and  clearness  whicli  belong  to  the  elements  of 


science. 


AtBZAiiDBii  Q.  G.  Cbaufubdi  M.A. 


im.  bock's  p^TByv  sp&iN^s. 


(l^Vom  Patenite'9 

I  first  take  a  blade  of  spring  steel  such 
as  is  generally  used,  and  haTing  prepared 
a  mould  (of  cast  iron)  with  a  lon^tpdi- 
nal  hollow,  of  a  tapering  form  similar  to 
that  shown  in  ttg.  1  or  in  fig.  2,  I  heat 
the  steel,  and  set  it  down  into  the  said 
hollow  by  fseana  of  a  ''fuller'*  and 
hammers,  so  as  to  raise  a  hollow  rib  on 
Uie  steel  corresponding  in  shape  to  the 
hollow  in  the  mould.  This  havinff  been 
donoy  the  spring  is  complete  wiu  the 
exception  of  the  end^t  ▼bich  |pay  be 
formed  according  to  any  of  the  usual 
methods.  Or,  instead  of  following  the 
method  just  described,  the  springs  may 
be  made  of  the  same  form  by  means  of 
rollers  formed  with  appropriate  ribs  and 
hollows. 

When  a  spring  of  greater  strength  is 
required  than  can  be  given  in  a  sinffle 
blade  or  leaf,  I  use  two  or  more  blades 
of  similar  form,  plaoiqg  theqi  tqgetbar 
in  the  ordinary  manner  of  a  laminated 
spring.  For  certain  purposes — as  where 
the  sprine  may  haye  to  rastain  irregular 
action — I  place  together  two  leaves 
foriBod  IB  thfi  manner  ahoTe  described, 
with  their  concaYe  sides  inwards ;  and  I 
fill  up  the  concaTity  with  gutta  percha  or 
other  soft  substance,  to  prevent  vibration 
and  exclude  wet.  By  this  arrangement 
a  kind  of  hollow  tube,  with  side  flanehes, 
is  formed,  calculated  to  resist  forces  act^ 
ing  upwards  as  well  as  downwards ;  but 
as  the  force  will  in  practice  generally  be 
in  excess  downwaros,  it  is  necessary  to 
draw  or  thin  down  the  ends  of  the  auxi- 
liary plate,  in  order  that  it  may  always 
keep  dose  to  the  main  plate,  and  not 
* '  gape  "  when  under  pressure.  In  springs 
of  this  kind,  I  call  the  plate  or  leaf  upon 
which  the  eyes  or  other  end  fastenings 
are  formed  the  ''principal"  plate,  and 
the  other  I  call  the  *' auxiliary**  plate. 
Fig.  3  represents  one  of  these  springs 
{n  Its  complete  form ;  A  is  the  pnnoipal 


Sp9eifieaiUm,) 

plate  or  leaf,  B  the  auxiliary.     Fig.  4 
IS  a  cross  section  of  (he  nine  oi^  ^e  ifpB 


Pig.t. 


ng'B. 


Plf.4. 


FU.  S. 


«i 


«f  .  7. 


^ 


TST 


:£> 


When  very  great  strength  Is  reqnlr^ 
I  double  either  the  principal  or  auxiliary, 
or  both,  according  to  the  strain  to  be 
resisted.  Fig.  5  is  a  aide  view  ff  a 
spring  made  with  two  principal  plates 
and  two  auxiliaries,  ana  fig.  6  a  oroea 
section  of  the  same  at  or  near  thp 
centre. 

The  form  of  rib  most  suitable  for  fbeoe 
improved  springs  is  founded  on  the  fol- 
lowing considerations.  In  consequence 
of  the  nature  of  the  work  performed  bj 
springs  rigidly  fixed  to  bearings  or  bibokf 

at  a  Q^xm  part  or  pnrt^  mid  free  to 
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more  ftt  all  other  parts,  it  k  requisite  (to  Indostrj.    TIm  faqniry  ifti  vidertakea  at 

enavre  a  proper  degree  of  strength)  tha(  the  sug^gestion  of  Lord  Clarendon,  in  eon- 

they  ahould  be  almost  wholly  inelastic  at  sequence  of  the  numerous  applications  Ibr 

the  part  where  they  are  fixe<J  to  their  information  by  foreign  antboriiici,  and  bjr 

beanngs.     Since,  therefore,  in  the  im-  indiWduals  interested  m  the  welfare  of  Ire. 

proved  spripg  the  strength  i^  given  by  ^^*  consequent  np^  the  annonncement  of 

"^J&^u    ''^J^P^^ .  f °«*^»  ^"**®  ^5  Company.    The  two  principal  pointi  to  be 

ribliiglie^  that  is,  with  »  greater  versed  ^^^^  /^  ^,„  ^^0  actL  naturT  and  qoan. 

sue  at  the  bearmg-place  than  elsewhere ;  titles  of  the  products  that  could  be  obt^neA, 

and  lo  order  that  the  other  pari  of  Ae  ,nd  the  economie  conditions  of  the  process 

blade  nsay  not  be  ao  stiff  as  to  master  wa  to  as  to  determine  its  importonce  as  a  con». 

part  where  it  leaves  the  bearings,  and  mercial  speculation.    WHh  regard  tq  the 

eaose  the  spring  to  break  at  that  point,  I  fint— namely,  the  products  obtainable— the 

dioiinish  the  height  of  the  rib  somewhat  result  of  the  eiperimenti  was  to  establiih 

rapidly  from  ihe  bearing  towards  the  the  general  correctness  of   Mr.    Reece^f 

p<Mnl  of  tibe  blade  through  about  one*  statements,  the  comparison  of  the  materials 

third  of  the  distance,  then  cootinne  t])e  gained  by  that  genUeman  with  those  gained 

rib  another  third  at  a  less  rapid  rate  of  ^7  Sir  Robert  Kane  bein|^  as  follows  t 
diminution,  and  for  (he  remaining  third,  At«csc« 

with  the  exception  of  a  small  space  near  ^'<^  i^^o  part*      qutemcmt  ii)    mui^of 

A.  pointy  which  i.  quae  «...  1  dimipUI,  "^         JlJSS^     ^SST 

the  width  tif  the  riq  so  as  tq  cause  it  tq  Sui^hs^  of  amoiaBia  ......  i-oos  i-uo 

ter«io«.  Id,,  poipt  I  «eBd<m  thu  ^^*s»'?hlS£*rr.::::: -JS?       :?JS 

mvifioq  of  distance  to  gi¥e  sp  approxi-  ptfaaine*^ -104  -iss 

mato  idea  iif  the  form  wbieh  I  use,  but  |*'«t«i*'.v •- -^  'lli\        loss 

without  intonding  to  restrict  myself  to  VoUtitooUs m7j 

these  evaet  limits.  Before  the  spring  'With  regard  to  this  comparison,  8|r 
ilaeif  ie  bent  or  onrved  the  rib  appears,  Robert  Kane  remsrki : 
when  viewed  in  longitudinal  section,  as  <«  It  is  evident  that  the  quantity  of  am- 
a  enrve  of  double  curvature,  as  seen  at  monia  obtained  \t  rather  greater  than  thiat 
Of  fig.  1.  expected  by  Mr.  keece ;  secondly,  that  the 
Another  material  point  to  be  noticed  quantity  of  oila  and  parafflne  may  be  con- 
in  these  springs  is.  tbst  in  cross  section  lidered  the  same ;  thirdly,  thst  the  quantitv 
at  and  ne^r  Sie  bearing,  the  rib  has  a  <>'  ^^>^  naphtha  expected  by  Mr.  Reece  is 
greater  thlchness  at  its  apex  than  at  its  "»»'«  than  we  obtainsd  in  average,  but  not 
rides  where  it  join?  the  flat  parts  of  the  ^^^  '^  ^^*  obtained  in  some  Museum 
l^lad^.  thu,  gijing  it  greate^r  per  tp  ^^J^hy  SnC^l^e  ^^^^^ 
resist  cqmpreasion  at  die  part  wUre  the(  thnWch  was  In  average  obuine4  in  th^ 

??\?u*  "5-^  ^r-  .  +^S  **f^'»°«?  Maseum,  unless  the  commercial  aceUte  0} 

ci  (htohiieM  diminishes  towards  the  point  ^^^  calculated  for  by  Mr.  Reece  shall  con- 

of  tbe  spruig,  ana  la  seaeoely  or  not  at  xg^n  such  excess  of  lime,  &c.,  as  shaU  render 

all  observable  as  the  nh  approaches  the  lu  weight  double  that  which  the  pure  article, 

vaniahing  point.  calculated  in  the  result  of  the  Museum 

Hie  saose  objeota  which  I  efibet  by  trials,  should  have.     This  latter  drcum- 

varytng  the  height  of  the  rib,  I  also  stance  may  possibly  explain  the  difiersaes* 
efbetp  dHiugh  not  so  eertainly,  by  vary-         **  It  may,  therefore,  be  admitted  tlist  the 

ing  its  wkfih  in  the  manner  shown  in  statemenU  made  as  to  the  quantities  of  those 

fig.  9,  bodies  obtainable  from  psst  ha^e  not  been 

ifbcn  a  Tery  easy  spring  Is  required,  exaggerated,  aud,  indeed,  are  such  as  sl^ould 

i  kave  a  larger  portion  of  the  spring  to-  immediatelv  be  inferred  to  be  obtainable 

wards  the  ends  flat-that  is,  withoutaDy  ^f  •  ^>*;  ®^  its  constitution  compared 

rib  as  shown  m  fiif.  7  ^^  ^"^  ■""  wood.*' 

nn,  as  snown  m  ng.  /.  ^^  ^^^^^^  ^^  produce  being  thus  dcUr- 

»  mined,  the  Report  touches  upon  the  other 

quf stioo  ;  namely,  the  cost  of  Its  production. 

eHSMiOAi.  KBonucTS  OF  PBAr.  This  is  described  to  be  so  difflcult  as  to  pre- 

A  report  on  the  chemical  products  of  Irish  dude  the  possibility  of  any  absolute  cond^* 

psat  Itts  been    presented  by  Sir   Robert  stonp.    The  facts  that  the  manufacture  is  of 

hmof  the  DIfeetoi  of  the  Museum  of  Irkh  a  novel  eharacter,  involring  numerous  and 
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eompte  oolhitenl  opentioni,  and  that  it  la 
to  be  attablUhed  hi  looalides  and  amongst 
popnlafclons  naaeenstomed  to  mannfactnring 
indnttrj,  are  r^tmd  to  as  calonlated  to 
]»▼•  an  im|M)rtant  infloenoe  in  angmonting 
tho  expense.  At  the  same  time  idso  some 
atroog  donbts  are  expressed  as  to  the  prao- 
ticahility,  on  a  large  scale,  of  the  mode  upon 
wUoh  Mr.  Reece  relies  for  an  inexpensiTO 
snpplj  of  the  heat  neoesaary  for  conducting 
his  entire  operatioos,  which  consists  in  em- 
ploying as  AmI  the  gases  prodnoed  In  the 
blast  fnmaoes  by  the  distillation  of  tho  peat 
after  all  their  ooodensible  Taponrs  shall 
have  been  seonred.  On  the  whole,  howevert 
even  the  eonolosions  thus  arriTcd  at,  and 
which  have  evidently  been  framed  with  all 
the  oantion  that  would  be  generated  by  a 
sense  of  the  responsibility  of  enoomragiog 
oxtrtiTagant  views,  are  not  nn&TOorable  to 
the  hope  that  the  process  on  its  introdaotion 
may  prove  sufficiently  profitable,  and  that 
efentually,  as  the  difficulties  attending  it 
shall  gradually  be  leasened  by  experience,  it 
may  realise  some  of  the  sanguine  expeeta- 
tloos  originally  indulged  in  regarding  its 
possible  infloenee  in  the  regeneration  of 
Ireland.  Subjoined  is  the  final  paragraph 
of  thoBaport: — 

''AJtheogh  the  excessive  returns  stated 
by  the  proposers  of  the  msnufacture  may 
not  bo  obtained,  it  is  yet  probable  that,  con- 
ducted with  economy  and  the  attention  of 
Individual  interests,  the  difficulty  connected 
with  BO  great  complexity  of  operations  would 
be  overcome,  and  the  manufacture  be  Ibuod 
in  practice  profitable  $  and  certainly  it  must 
he  regarded  as  of  very  great  interest  and 
public  utility  that  a  branch  of  scientific 
manufkcture  should  be  established  specially 
applicable  to  promote  the  industrial  progrsss 
of  Ireland  by  oonferring  a  commercial  value 
OB  a  material  which  has  hitherto  hem  prin- 
cipally a  reproach,  and  by  affording  employ- 
ment of  a  remunerative  and  instruetivs  cha- 
racter to  our  labouring  population." 


SnMIFIOATIOKS  OF  BNaLTSH  PATBirrS  BN- 
BOLLBO  DUBIMO  THB  WXBK,  BMDUf« 
AUGUST  12,    1851. 

Alvbbd  Yinobmt  Nbwtok,  of  Chaa- 
oery-laoe,  mechanical  draughtsman.  Far 
fayi^ wnnfi  tn  muaniftKiwrimf  io€p9d  tmd 
9iktr  W09m/4ibne§.  (Being  a  communi- 
cation.)   Patent  dated  January  30,  1851. 

The  Jlrti  part  of  this  invention  has  reU- 
tion  to  looms  for  weaving  Brussels  and 
tapestry  carpets,  and  other  piled  fabrics. 
The  inventor  of  the  present  improvenkents 
obtained  former  letters  patent  for  weaving 
Brosadf  and  other  carpets,  in  tiie  spedfioa- 


tion  of  which  was  described  b  Mtlbod  of 
carrying  and  supporting  the  pile  wiraa  at 
they  puaed  between  the  warp  %  and  that  part 
of  the  present  improvements  by  whidi  the 
same  ol^act  is  effected,  consists  In  the  em- 
ployment of  guides  or  snpports,on  or  through 
which  the  j^le  wires  slide  aa  they  pasa  1w» 
tween  the  warpe.  This  part  of  the  invention 
also  consists — 1.  In  a  method  of  causing 
the  moveable  guides  or  supports,  which  have 
a  vertical  movement,  to  open  and  dose  so 
that,  to  ensure  the  introduction  of  the  win 
in  a  proper  position  between  tho  wurps,  it 
may  be  introduced  when  the  goldes  am 
dosed,  and  may  be  liberated  irimn  in  ita 
plaee  by  the  opening  of  the  guldea  or  mp^ 
ports.  2.  In  the  employaMnt  of  a  slop 
motion,  aoted  on  by  the  wires  aa  they  nre 
introdoiced,  so  that  in  the  event  of  the  wina- 
iaiUng  to  be  introduced,  the  loom  may  be 
stopped. 

The  secamd  part  of  the  invention  oonaista 
in  a  method  of  regulating  the  tension  on  the 
warps,  and  their  delivery  from  the  bobbiaa 
used  in  looms  for  weaving  BrueeeU  and 
tapestry  carpets  and  other  figured  fabrioe» 
and  for  dther  purposes  wlwre  a  uniform  tea* 
sioB  is  required ;  and  this  is  offered  by  sna- 

Cding  a  weight  on  the  yim  in  front  of  Hm 
bin  or  spool,  which  is  so  arranged  aa  to 
give  off  the  yam  at  intervals  (when  the  alaek 
is  taken  up)  by  means  of  a  oatch,  whloh. 
holda  it  trottk  returning  until  ruleed  by  n 
weight. 

The  ikird  part  of  the  inventfon  has  nk- 
tion  to  looms  for  weaving  tapestry  carpeta. 
In  thia  description  of  BMBufhctuiu,  outub 
warps  are  generally  employed— the  gronnd 
warp,  which  controla  tiie  length  of  doth 
produced  by  each  beat-up  of  the  lathe  s  tho 
slack  ground  warp,  for  forming  the  bade  of 
the  fabric ;  and  the  figurfaig  warp,  by  whiek 
the  figuring  loops  or  fwe  of  the  Ihbrie  ia 
pfodnoed.  The  latter  is  previoudy  printed 
with  the  desfared  pattern  or  figure  so  don- 
gated  that  when  the  warp  ia  drawn  up  Intn 
tile  iiguring  loops,  the  pattern  shall  be  ahown 
of  a  determUied  else.  It  is  highly  impoctant 
that  each  of  the  figures  in  the  carpet  shwiH 
be  of  a  regular  length,  in  order  that»  whaa 
the  carpet  is  put  together,  the  pattwn  mmj 
be  acemtdy  matched  t  and  it  Is,  morsover. 
dedrable  that  the  body  of  the  fabrk  shonld 
be  of  a  nnifonn  texture  throughout.  Whotf 
the  figures  are  produced  by  the  Jacquard,  it 
is  only  neoessary  to  measure  out  the  doth  ; 
but  in  upestry  carpeta,  the  figuring  warp 
must  be  alao  measured  oat,  in  order  to  pre* 
vent  the  figure  produced  from  bdng  imper- 
fect. The  improvements  speelfied  under 
this  bead  of  the  invention,  and  by  wUeh  the 
above  oljaota  are  attained,  consist— I*  la 
regulating  the  delivery  or  giring'^ff  of 
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hf  the 
of  eaoh  «p«nte  ««rp,  in  comMn*- 
tioB  with  a  ground  or  oontrolUng  warp, 
vliieh  rogvlatet  tho  lenfth  of  cloth  made  at 
coeb  boat-«p  of  the  latho;  the  dolHarj of 
tho  groud  or  oootrolIiBg  iiarp  boiog  also 
nffllMd  hy  Ifei  ovm  teulon,  and  fixed  or 
oobImIM  bf  a  brako  when  the  lathe  beats 
wp  the  oloth ;  and  tiie  whole  being  combined 
with  a  rogttlar  and  poeitlve  take-np  motion 
Ihr  toeing  np  the  flnithed  doth,  whereby 
tfm  igttrBs  are  prodneed  of  a  regnlar  mea. 
•ved  lengtli,  and  the  body  of  the  eloth  if, 
aa  nearly  as  piaeticable,  of  uniform  teztnre. 
t.  In  the  employment  of  an  index  measuring 
apparataat  to  indicate  the  amount  of  flgur- 
ing  warp  taken  up  in  the  process  of  weaTing, 
and  to  enable  the  tension  to  be  Tsried  when 
more  or  less  than  snflicient  figuring  warp  Is 
being  woYoa  in.  (When  this  is  combined 
with  an  index  meamiring-apparatns  to  inJi- 
esto  tiM  amount  of  dotii  woven,  the  length 
of  the  figure  on  tiie  figuring  warp  and  on  the 
wuNRsn  ftibrie  maybe  ascertained  to  deter- 
mine the  endre  figure— the  ddiTcry  of  the 
wwp  being  self-adapting  to  any  inequality 
of  the  wurp  or  in  the  formation  of  the  loops.) 
3.  In  the  employment  of  grids  or  fingers 
vHifatii^  independently  of  the  lathe,  for 
drawing  forward  and  exerting  a  tendon 
upon  the  weft  before  the  Isthe  completes  its 
boatinc-up  moressent,  and  also  for  retaining 
the  weft  when  the  lathe  oommences  to  go 
back,  to  prevent  it  bom  bdng  drawn  baek- 
wwd  by  the  retiring  morement  of  the  lathe. 

The  fomrih  heed  of  tiie  invention  has 
idstiiwi  to  a  osethod  of  dettvering  out  the 
figuring  warps  inweaving  tapestry  carpets, 
Iho  object  of  widdi  Is  to  prevent  any  imper- 
footleH  In  the  pattern  owhig  to  irrsgularitiss 
in  tiw  length  ii  figure  on  &e  figuring  warp ; 
and  this  is  eflbefeed  by  attaching  to  deter- 
mined points  of  the  figuring  warps  a  damp 
or  damps,  worked  in  connection  with  end- 
Ism  bdts  having  a  given  and  podtive  deli- 
wry  motion,  by  which  meens  the  length  of 
pBe  produced  will  be  varied  according  to 
the  Irrsgularitlcs  wUch  may  exist  in  the 
length  of  the  dcngated  figures  on  the  figur- 
ing warp,  whilst  the  length  of  the  figure  will 
bo  uaavarying. 

The  fffth  part  of  the  invention  rshiles  to 
looms  for  weaving' cut  pile  ftibrica.  In  car- 
rying tlmee  improvements  into  efi^ect,  the 
inventor  employs  the  longitodinally  grooved 
figflvhig  wirm  in  ordinery  use  when  wesving 
In  hand  looms.  The  woven  doth  passes 
over  reUers  having  cogs  whidi  enter  bc^een 
the  wires,  and  la  properly  presented  to  the 
acdoB  of  a  redpracating  knife,  which  works 
hito  the  groove  on  the  figuring  wires  without 
Hi  edge  coming  in  contact  therewith,  and 
the  foce  of  the  ftOMric,  and  in 


succession  cuts  eech  range  of  loope  as  th^ 
are  brought  under  its  action  by  the  inter- 
mittent motion  of  the  carrying  rollan. 
When  the  pile  is  cut,  the  wires  are  pushed 
out  and  ddivered  into  an  appropriate  trough, 
firom  which  they  are  removed  by  wings  or 
projections  on  endless  belts,  and  delivered 
into  a  second  trough  at  the  end  of  the  lathe, 
in  a  proper  position  for  entering  between 
the  warps.  When  the  lathe  le  csrried  back, 
and  the  shed  opened,  the  wires  ars  pushed 
in  under  the  looping  warps,  bdng  guided 
and  supported  by  slots  formed  in  the  flront 
face  of  the  dents  of  the  reed,  which  then 
pass  bdow,  and  leave  the  wlree  between  the 
warps  to  be  woven  into  the  fobric. 

Tiie  disr/A  part  of  the  invention  has  rdi^ 
tion  to  the  weaving  of  figured  piled  carpets 
double,  and  condste— 1.  In  combining  witii 
the  loom  employed  for  this  purpose  a  Jac- 
quard  apparatus  for  operating  the  figuring 
warpe  of  the  two  Cibrics.  2.  In  dividing 
the  figuring  warp  in  such  manner  thet  hatf 
of  the  threads  shall  be  In  connection  with 
esch  cloth,  so  that  the  colours  required  for 
the  figures  can  be  seleoted  from  the  top  and 
carried  to  and  tied  into  the  bottom  doth,  or 
efet  veni,  by  wiiich  means  fobrics  may  be 
produced  dther  with  a  greater  variety  of 
colours  in  the  figures  for  tlie  number  of 
warps  woven  into  the  body  of  the  fobrio,  or 
with  the  ssme  variety  or  number  of  colours 
a  thidLcr  pile  may  be  produced  In  proportion 
to  the  number  of  figuring  warpe  woven  into 
the  body  of  the  fabric.  3.  In  arranging  the 
Jacquard  in  two  parts,— one  to  operate  Uie 
figuring  warps  eonnected  with  the  bottom 
doth  and  arranged  in  the  ordinary  manner, 
and  the  other  to  operste  the  figuring  warpe 
of  the  upper  doth,  and  arrai^;ed  In  a  re- 
versed manner.  4.  In  a  method  of  deter- 
mining the  space  between  the  two  clothe  to 
measure  the  length  of  the  pile,  by  the  em- 
ployment of  two  vibrating  bars,  with  a  space 
between  them  fbr  the  passage  of  the  double 
iibric,  and  eqnd  to  tlie  intended  thickness 
of  the  two  fobrics  with  the  pile  between 
them,  the  front  feces  of  the  sdd  bars  bdng 
curved  so  that  the  two  fabrics,  as  they  are 
sepsrated  by  the  cutting  of  the  pile,  shdl 
be  carried  one  up  and  Uie  other  down,  and 
tlience  around -rollers  to  the  take- up  rollers 
or  beams.  5.  In  combining  with  tiie  two 
curved  bars  a  long  vibrating  knife  or  knives, 
with  the  cutting  edge  or  edges  in  a  line  mid- 
way between  the  edges  of  the  bers,  the  whole 
bdng  arranged  so  as  to  vibrate  fredy  to  the 
beat  of  the  lathe  and  the  shedding  of  the 
warps. 

The  Umt  part  of  the  invention  has  also 
relation  to  looms  for  weaving  figured  piled 
carpets  douUe,  end  conslsU:  1.  In  connecting 
the  intermediate  hers  cf  phitee  which  sepe- 
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n|te  the  two  dothSi  ^d  pu|  be^een  tl^^ 
■lips  of  the  re^dy  with  (be  looi|i»  in  luci 
qnaDner  that  they  shall  be  (rp»  to  Yibrate  tQ 
the  beat  of  %he  lathe  and  the  shedding  of  the 
warpa.  2.  In  the  emplojinent  of  a  ftop  or 
stops,  to  arrest  the  motpn  of  the  b«r|  Of 
plates  at  a  determined  pointi  *o  that  thf 
beat-np  of  the  reed  on  the  cloth  shall  causo 
thf  woTen  cloth  tp  adrance  apon  them* 

Dayid  Dayibs,  of  Wigmqro  -  vtrertf 
Cayeodish-tqnare,  coaeh-qnaker.  J^  ecr- 
tain  in^ovew^enh  in  the  confirnetion  qf 
wheel  earriagee,  and  in  f^endageq  ^heretq^ 
Patent  dated  January  31, 1851. 

The  patentee  desoribei  and  claiins, 

1.  An  improTe4  wheel-plate  qr  Fbttl* 
lopking  pla^^  working  on  two  centres  for  tba 
purpose  of  enabliug  #  carriage  to  be  tamQ  j 
in  a  short  space. 

2.  A  sqaare  or  rectangular  unbrella  fcqr 
carriage  use.  [The  frane  of  this  umbrellg  if 
constructed  and  covered  iq  the  ordinary  ii^n* 
ner»  but  in  order  to  copapeosate  for  vbt  un^ 
equal  lengths  of  the  comer  ^nd  side  ribs, 
they  arc  forqied  with  eyes  i^t  the  efi4f 
so  as  to  slide  freely  oq  vertical  wires  at- 
tached to  the  runner  between  tw«  flenge^i 
one  jit  the  top  and  the  other  at  the 
bottom,  the  runner  being  made  longer 
than  usual  for  thi«  purpose.  The  en4l  of 
the  comer  ribs  rest  on  the  lower  flange  of 
the  runner ;  and  when  the  umbrella  i^  to  be 
expanded,  and  the  mnner  is  r^^sed  up  the 
stick,  they  first  come  into  action,  the  oen<( 
tinned  raising  of  the  ranner  brings  the  en4| 
of  the  aide  ribs  to  bear  on  the  lower  flangei 
and  when  the  mnner  arrives  |s  raised  to  it|| 
full  extent,  it  Is  caught  by  a  spring  catcl^ 
and  prevented  returning  until  relea^eq  tbere* 
from  as  iq  the  ordinary  constructloii  q( 
uipbrella.] 

3.  A  pedon^Qtive  Of  ezercliiug  carriilge 
for  one  or  two  riders  [which  eonaiiif  of 
two  wheels,  one  free  to  turn  ^ithin  the  otl^cr 
and  carrying  the  seat  for  the  fider  who  site 
utride  of  It  with  hie  feet  touching  tiie 
ground  on  either  side.  The  carriage  it 
censed  to  progress  by  the  action  of  the  feet 
of  the  rider  against  the  ground,  end  ii 
guided  by  handlea  attached  to  the  inner 
wheel.  When  the  carriage  is  desijpied  for 
two  persoua,  the  seat  it  made  of  sufficient 
length,  and  they  sit  one  on  each  aide  qf  thq 
carriage,  which  ie  then  propelled  by  thetf 
joint  exertions]. 

4.  A  retiring  carriage  or  portable  ^rioi4 
having  urinals  and  (in  some  eases)  %  water* 
closet  fitted  to  the  interior  thereof. 

5*  A  peculier  oonstraction  of  railway 
break  (which  is  an  improvement  on  o|ie 
regis(ere4  by  Mr.  Davies  iq  1940,  and  ^ 
wfich  the  fboea  (that  act  on  the  wheeU  en 
bmu|^t  into  play  by  means  of  levers,  wiii<£ 


am  eonneoted  %i  ibeir  firee  ende  to  oi|t«  m 
a  fhaft  with  e  right  and  left-baqded  wbe(4 
cat  thereon,  en4  are  caused  to  rapede  friin 
or  apprqadi  pne  enother  by  the  tHrnipg  pf 
thUshaftj. 

GeouffB  BnAQSH^w,  of  Bifboppg^lp. 
street  Within,  bosier.  fir  cprtqin  imrpfrf- 
9n€f^  f ff  /viimmif  for  g^rmcwft.  r^^t 
dated  January  31,  |8$l. 

The  impmTed  fe>ten|pg  wbicb  fpriDf  the 
subject  of  this  patent  m  intended  \q  snper^ 
sede  the  use  of  ftrings  or  other  m^das  of 
securini  g^rmente  hitherto  practised,  iu4  tq 
render  t^qpeces^ry  the  employiii«)t  of  n 
sept|retefa|tenim|;ror  each  marate  erticlfi 
being  capable  of  bpipg  ^bUt^  frQm  oqc  to 
anptber  as  occasion  m^J  require, 

It  contiltl  9^  ^  band  of  any  4eslred  w{dtl| 
composed  of  e  number  of  strandi  pf  vulr 
caniied  Indin-rubberi  fior^red  wiib  9  fifd- 
mentoqs  materiel^  aqd  having  attached  (g 
eecb  end  a  piece  pf  sIIIfi  cpttpn.  llne^i  Pr 
leather,  for  the  twofold  purpose  pf  proveAt-: 
log  the  elestic  bande  repring  Pf  firaying  ont| 
and  pf  serving  as  e  atey  to  whipb  tp  pz  tbp 
buttone  or  etudf  employed  for  bpldini  tpge* 
ther  tbe  art|ple«  tp  be  90  seciired.  fieoh 
pert  or  end  Qf  the  germent  Qr  article  b«l4 
together  ia  pmride4  witb  a  pnttQ9-bple  (9 
receive  the  bottoni  or  stpdi  on  tbe  bao4  hr 
which  the  fastening  ii  effecte4  \  bpt.  In  prdtf 
to  prevent  tbe  ^end  beqoqiing  accidentplb 
detacb«d  when  m  use,  a  tmniTcnie  flit  ^ 
the  width  of  tbe  Qan4  ii  formed  in  pne  fijii 
or  end  of  the  garment  or  article^  tbrqugh 
which  elit  tbe  end  of  the  l^ind  i«  p»f[^4 
before  ipsertin|  the  bpttpn  on  tbet  en4  m 
its  buttonhole,  ^xemj^ifications  ere  given 
of  the  eppUcetion  of  this  festpninc  to  ihirt? 
oollars  end  frpnte,  dmwerei  ^Merk  b^tg 
for  riding  pr  walkbg,  ^.,  ff^.\  but  it  if 
equally  iui^  fer  othpr  purposes  wham  \% 
may  be  convenient  to  npitp  two  epde  Qf 
articlei  tpgethcf  by  ^Jlk  plutic  and  pdjnitable 
fastening. 

C^lfm.— Tfie  faptenlnf  pf  g«rmwt|  to 
means  of  e  moveable  elasHo  feetening  edaptpjl 
and  anpUed  tp  ggrm^tg  ip  the  mi^ppar  bpifpfp 
descnoed. 

John  Datu  Mor&us  St^H^uicIi  pf 
Qlack-gvpoge,  Nprtd  QriteiPi  Baq«  |brM»- 
jrrppfmeji/a  t«  the  mw/ach^f  qf  meiaUie 
9h$»i$  and  ^qiing  metaU^  in  metope  eowh 
powuk  and  in  ve^in^.  Patent  dated  J%- 
nuary  31, 1851.    No  cleims, 

Ju4N  NsroicuoBMo  Adomto,  of  Golden* 
saoare,  gentlemen.  For  inKprwefmd  fn 
tHa  eanstmcdon  qfpiugpu$  qnf  ghfee^  qnd  im 
t^^lfaraini  Jw  mounting  iha  aeq|«<  ?<^tevtt 
dieted  Januery  31, 1851. 

C'totmi.— 1.  The  diridiag  pf  tb0  terre%. 

triel  end  e^tiil  sphercf  H^  m  ^m^m 

of  triangies  of  the  two  harmosphenone,  oon- 
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llmstii^f  th«m  of  nettl,  wood,  gtitta  pereba, 
or  othtr  niitablo  loattrUl  with  icrewi, 
binges  or  other  means  of  junction,  to  be 
joined  togetber  as  globes,  or  separated  In 

Kicoet »  Xq  be  kept,  transported,  or  monnted 
I  ^mea,  or  on  brackets  to  omaipent 
rooms,  or  sospendod  by  cbains  io  cabins  oa 
shipboard. 

2.  The  constnictlon  of  maps  repreaenting 
vlth  iUt  anrfacoa  those  torianglei  of  the  bar- 
aioaplherions  or  any  of  their  parte  with 
geosBocrieal  shapesi  sqitable  to  be  folded, 
and  whea  opened  and  joined  toae|her  to 
produce  with  tbose  mapa  solid  poljhedrong 
with  plain  napa. 

3.  The  doable  maps  svperlmpoied  thf 
celestial  on  the  terrestrial,  or  vice  rerf^i 
with  any  biqd  of  painting,  engraTlng,  or 
rdief  on  the  oohtoz,  or  in  the  ooocaTo  sides 
of  Uio  said  triangles  and  tbsir  geometrical 
eombipationa. 

4.  The  ooiistrnotion  of  firames  of  wood« 
gotta  peroha,  or  any  other  snitable  material 
10  be  folded  or  separated  into  piecea  for  tha 
aahf  of  portability. 

5.  Tbe  oopstmction  of  f^mes  for  globes 
wiUi  the  fodiao  inclined  at  an  angle,  to 
be  adopted  for  the  easier  solution  of  tho 
agtnmomieal  and  geometrical  problems  of 
the  globe,  ^d  with  tra?elling  spheres  of  the 
earth,  sun,  moon  and  plaoetSi  or  any  of 
them  separately, 

SAVVBii  Ai4.aKt  junior,  of  Blrminghami 
laannfertttwr.  ^br  wMh  f ayroeeiiMn/f  ta 
Ai  wtamifitehtr^  ^  hUitm,  Patent  dated 
Ibhrw7  1. 1851, 

1.  When  manvfactorlng  aawn-tbrougb 
buttons  aeeording  to  these  improrements,  a 
cirenlar  disc  of  corering  material  composed 
of  two  fabrics,  one  coarae,  and  the  other 
flnct  cameutad  together,  is  employed,  on 
whieb  la  placod  a  copped  ring  of  metalt  haT- 
ing  a  eellar  or  nech  raisad  around  the  central 
orifice ;  the  edge  of  the  coTering  sMterial  la 
then  gatherad  np  all  round  to  the  neck  of 
4«  ampiped  ringf  a  plain  ring  to  form  tho 
back  of  the  button*  pasaed  over  the  neck  or 
tim  onpped  ring,  the  edgea  of  the  coToring 
bdng  comproased  between  the  two,  and 
the  whole  aeeured  together  by  rifeting  or 
apra^ding  out  the  neck  of  the  oupped  rioc 
otor  the  plain  ring,  which  forms  the  back  of 
the  bottom 

^.  When  manufaoturing  ilorentine,  or 
covered  buttons,  a  plain  diac  of  metal,  to 
praeerve  a  flat  face  to  the  button,  is  flrs( 
phused  on  tho  back  of  the  diic  of  ooTerIng 
material ;  the  copped  ring  is  then  plaped  on 
the  disc  of  metal,  and  the  edges  of  the 
eovering  turned  oter  and  securad  by  riTCting 
down  too  neck  of  the  cupped  ring  orer  a 
ploin  ring,  netweaa  whioh  and  the  cupped 
ring  the  cofering  ia  comfweased,  as  abote 


described.  The  cupped  ring  alio  lenres  to 
hold  a  dished  piece  of  some  strong  fabric  for 
attaching  the  batton  to  the  garment. 

C/a<m«.— 1.  The  mode  of  coostrocting 
sewn -through  buttons,  as  described  bf 
gathering  the  edges  of  the  disc  of  the  ooTerin^ 
material  to  tbe  neck  of  the  enpped  ring  con- 
stitqting  the  body  of  the  button,  and  secor- 
ing  tbe  lame  by  the  pressure  of  the  rii\ff 
wfleh  oonstitutes  the  back  of  the  boiton, 
the  aaid  ring  being  secored  by  riveting  or 
spreading  out  the  neck  of  the'  cupped  rin| 
Qonatituting  the  body  of  the  button. 

2,  The  application  of  this  mode  of  con« 
struction  with  the  modification  described,  to 
the  manufacture  of  florentine  or  covered 
buttons. 

KaTHAKini.  JoKBS  AuMisa,  of  Man- 
chester, manufacturer.  Far  etrtttin  improt^* 
numU  in  ike  numuflieiurg  nf  ^raid,  wad  fo 
ih9  mmekinerf  or  apparaftu  eoimteted  then- 
with.    Patent  dated  Febroary  1,  1851. 

QhhnB, — 1.  The  manuftcturing  or  form- 
ing a  firm  flat  braid,  having  an  uniform 
selvage  upon  one  side  or  edae  thereof,  and 
with  pornons  only  of  a  selvsge  upon  the 
other  side  or  edge  of  the  same,  oetween 
which  portions  of  advage  the  loopa  are 
formed. 

2.  The  manufacturing  or  forming  a  flrn) 
flat  braid  in  any  braiding  machine  having 
more  than  thirteen  spindles,  such  braid  hav- 
ing portions  only  of  a  selvage  on  each  side 
or  edge  thereof,  between  which  portions  of 
selvage  the  loop^  are  formed. 

9.  The  manofacturing  or  forming  a  firm 
flat  braid,  upon  any  machipe  having  thir- 
teen spindles,  or  less,  with  portions  only  of 
a  selvage  opon  each  side  or  edge  thereof,  be- 
twaen  which  portions  of  selvage  looni  arc 
formed,  such  loops  exceeding  one-eighth  pf 
an  inch  in  length,  and  l>eing  more  than  two 
in  number  between  such  portions  of  selvage^ 
such  two  loops  being  formed  from  tbo 
thresds  that  mav  be  on  two  spindles. 

4.  The  msnuracturing  of  an  elastic  brgid 
by  plaiting  or  braiding  in  one  or  more 
threada  of  India  rubber,  or  other  suitable 
elaitic  aubetanoe,  auoh  elastio  subsunce 
forming  one  of  tiie  threads  of  whioh  such 
plait  or  braid  is  composed. 
5.  The  combination  of  an  ordinary  flat  braid- 
ing machine,  having  one  or  more  tooguea 
of  iron,  or  other  material,  over  which  the 
loops  are  formed,  with  spindles  having  an 
unequal  tension  given  by  the  application 
of  suitable  weigbta,  which  weights,  in  the 
proceaa  of  manufacturing,  are  attached  to 
the  thread,  or  threads  forming  the  braid, 
by  the  thread  or  threads  passing  through  an 
eye  of  the  weight  in  each  apindle.  Also,  the 
application  of  a  spring  or  other  suitable 
eiaatic  substance  to  the  upper  end  of  braid 
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niDdlflty  for  the  parpote  of  pmbfaig  iside 
m  iiogor  when  required,  in  order  to  pro- 
duce the  peenliar  eifeeti  aboTO  mentiooedf 
is  tbe  mannftetiire  of  braid  bj  suoh  maohi- 


ALBXAZTBiRikLLiorr,  of  Leotoii  Works; 
Kottiaghem,  eegliieer.  IV  eerUin  iei- 
pr9WM§mti  im  elemiiitf,  ^feing,  tmd  drfimg 
leeJttint,  mU  <»  mwhimiry  to  he  mted  im 
trngmTf  «04»,  wmtai  tmd  ei^laur  mamm/Kiur- 
iMf .    PetoBt  dated  Febmary  3»  1851. 

CUnt.— !•  In  reference  to  djreing  ma« 
dbinea  of  tbe  centrifi^gal  dais, — certain  ar« 
nafeoMats  whereby  yams  may  be  dyed 
therein  of  diifereiit  oolonrs  in  separate  and 
distfaict  divisions. 

2.  In  reference  to  eentriftigal  deantnf  and 
dryfaif  machinery,— the  employment  of  an 
inner  ease,  flufe,  lids,  and  perforata  chan- 
mU,  in  tbe  modes  or  manners  reipectiTely 
r^^reeented* 

3.  In  reference  to  tlie  msnnfMture  of 
•agar,— certain  inproTcments  in  tlie  "  form- 
hiif  machine,*'  patented  by  Richard  Archibald 
Brooman,  whereby  the  liquid  matters  are 
cspellfd  from  the  loaTOS  sideways  as  well 
88  endways;  and  also,  a  separate  machine 
iir  Uw  same  purpose. 

4.  In  reference  to  the  maanfactmre  of 
ioap,— ^he  employment  of  a  machine  of  the 
peculiar  construelion  represented. 

5«  In  raference  to  the  msnafhotnra  of 
Metsh,-  the  adaptation  of  centrifugal  action 
to  sepsntiBg,  diyiding  and  mixing  the  same 
while  in  a  ilaid  sUte. 

Alfkbd  ViNcairr  Nb-wtov,  of  Chancery- 
kae,  mechanical  draughtsman.  Far  im- 
jMweeMNlt  <si  eommumetUimff  tnieiiipemee 
If  eieeirieitg.  (Baing  a  commnnicatioD.} 
Patent  dated  February  3,  1851. 

CWm.— A  method  or  methoda  of  reoder- 
hlg  aTailable  the  conducting  power  of  elec- 
tric telegraphic  wirea,  so  that  they  may  be 
•nployeo  to  transmit  one  or  more  electric 
currents  in  the  same  or  oppoeite  directions, 
during  the  time  that  must  necessarily  elapse 
between  the  transmission  of  succeeding  dg« 
nala  which  hafe  reference  to  one  and  the 
aame  communication. 

Awoium  Maecr  Pkukins,  of  Frances- 
street,  R^gent-sqoara,  engineer.    iFbr  <m- 
pt9v§wMnia  im   rmHw^  cr/et   aud  6ox«t.' 
Petent  dated  Fdiruary  5,  1851. 

This  invention  consists  in  constructing 
ndlway  axles  and  hoses  In  such  manner  as 
to  obtain  a  lengthened  beariog  between  the 
axfo  and  box^  According  to  one  method 
adopted  by  the  patentee  a  cylinder  of  iron 
of  the  required  size  is  first  made  and  lined 
with  a  compound  metal  capable  of  melting 
at  a  temperatora  leas  than  500^  Fahrenheit. 
(The  manner  in  which  the  cylinder  is  lined 
Is  as  follows :  a  core  bar  Is  ssade  of  a  sise 


such  that  when  inserted  into  the  centra  of 
tbe  axle  cylinder  a  space  shall  be  left  all 
round  of  about  -^hs  of  an  inch.  The  core 
bar  is  turned  quite  smooth  and  of  aligbtly 
decreased  diameter  at  one  end  and  is  secured 
by  caps  in  the  centre  of  the  cylinder  to  ho 
lined.  Tlie  whole  is  then  heated  to  betwcsu 
500^  and  600**  Fshr.,  and  the  compound 
metal  poured  In  until  tbe  vacant  space  is 
entirely  illled ;  when  the  metal  bus  set  and 
become  quite  cold  the  core  bsr  is  removed 
by  raising  the  cylinder  and  allowing  it  to 
fidl  down  on  tbe  small  end  of  the  core  bar, 
which  should  be  made  to  project  slightly, 
for  the  purpose.  The  bur  will  be  thua 
forced  out,  and  the  lining  will  be  smooth  on 
the  interior,  and  very  nearly  cylindrical).  In 
order  to  form  the  axle,  a  square  bar  of  wrought 
iron,  having  its  oomera  rounded  off  so  aa 
nearly  to  (ill  the  interior  of  the  cylinder, 
is  inserted  therein,  and  boxea  are  screwed 
on  the  ends  of  the  square  bar,  from  whidi 
the  railway  oarriagea  may  be  suspended  in, 
the  ordinary  manner,  the  wheels  of  the  car- 
riage being  attached  to  the  cylindrical  axle 
and  turning  therewith  on  the  bar.  The 
ends  of  the  axles  are  fitted  with  leather 
washers,  for  preventing  the  escape  of  tbe 
material  employed  for  lubricaUon. 

Another  method  of  constructing  axles  and 
boxes  in  which  the  prindple  of  a  lengthened 
bearing  is  carried  out,  oonsbte  in  the  em- 
ployoeot  of  a  cylindrical  axle  turning  inaldn 
of  and  having  ite  bearings  on  the  interior 
of  a  cylinder  Uoed  with  soft  metel,  as  abova 
described,  the  wheds  of  the  carriage  bdng 
atteehed  to  the  cylindriod  axle,  and  tiic 
carriage  itsdf  hung  from  the  outelde  cylin- 
der. 

dSsim. — The  manufictare  of  railway  axke 
and  bozea  herdn  described. 

WfLLrAM  Onions,  of  Southwaik,  eagl- 
aeer.  For  eertam  impro9€meiU$  im  the 
maua/eeliire  of  tteei,  Pstent  dated  Fd>* 
ruary  7,  1851. 

Tliese  imprevementa  have  relation  to  the 
manufaetore  of  cast  sted  by  melting  matters 
together  and  annedlng  the  product,  and  la 
carrying  them  into  effect  the  patentee  places 
to  a  omdble  two  parte  bv  wdght  of  bcMaa- 
tite  ore,  or  iron  ore  of  like  character  to  that 
known  aa  Cumberland  ore,  reduced  by  beat* 
ing  or  grinding  to  a  coarse  powder,  anid  adds 
thereto  four  parte  by  weight  of  ated  of  the 
ordinary  make,  and  ninety-four  parte  by 
weight  of  iron,  preferring  to  use  Iron  made 
of  Cumberland  or  other  ore  of  a  dmilar 
nature,  and  which  iron  possesses  the  pro- 
perty of  being  rendered  mdleable  by  an- 
nealing. He  then  mdte  these  in,nedientey 
and  as  it  has  been  found  better  to  east  the 
artidea  at  once  instead  of  running  the  metal 
into  ingote,  and    then   re-mdting  it,  he 
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the  molteii  netel  to  be  nm  off  into 
•and  ttooldt  of  a  form  eakaUted  to  pro- 
doee  the  aitible  deeired  to  be  obtained.  The 
eaeHngs  thus  obttioed  are  annealed  accord* 
htf  to  the  method  praetiaed  when  annealing 
artidea  ande  of  Camberland  or  other  iron, 
vhteh  may  be  rendered  malleable  bj  an- 
■ealiiiK,  and  a  quantity  of  pnUeriaed  ore  ii 
plaeed  between  them  in  the  ordinary  man- 
Bor»  eare  beiag  taken  to  operate  upon 
ardelea  aa  nearly  aa  poatlble  of  a  iimilar 
tUdneaa.  The  annealing  oren  ahonld  be 
gmdnally  raiaed  to  a  red  heat,  and  the  tem- 
pamtnre  maintainfd  at  that  point  for  120 
howa«  whieh  haa  been  found  aafieient  for 
bera  of  an  inch  aqnaroi  alter  which  the  oven 
•homid  be  allowed  to  oool  gradnally,  the 
operaHiona  of  heating  the  OTen  to  a  red  heat 
and  oooiing  it  ooenpying  eadi  84  honra. 
The  artidea  after  behig  annealed  in  tliia 
manlier  are  to  be  remoTed  from  the  ovea 
and  redneed  to  ahape  by  tnming  or  other- 
wtien  they  may  be  tempered  in  the 
naadly  adopted  when  tempering 
aitieiea  eompoeed  of  eaat  ateeL 

Claim.— The  mode  described  of  mannfie- 
tvlBg  eaat  ated  by  mdting  certain  matters 
together,  and  anneding  the  prodncts. 

William  OiaoNa,  of  Soathwark,  engi- 
Bcer.  JPbr  ImprevMMnto  in  ih$  mtm^fitC' 
Hare  of  emidimpurU  of  wMchinorf  Maid  in 
ginning.    Patent  dated  February  7,  185 1. 

The  "  parte  of  spinning  machinery"  here 
allttded  to  are  illera  and  pressors  whldi  the 
patentee  propoaee  to  conatniet  by  casting 
them  from  Cnmberland  or  other  like  iron, 
asd  then  annealing  them,  instead  of,  by 
forging  ftrom  iron  or  ated  as  la  nsoally  prao- 
tiaeiL  The  articles  are  eaat  in  aand  moolds, 
wUdit  for  the  sake  of  conTenieooe  It  ia 
proposed  to  make  in  separate  bdves ;  when 
liret  eaat,  they  are  exceedingly  brItUe,  bat 
they  are  rendersd  aaalleable  by  annealing. 
The  latter  prooem  ia  performed  in  the  man- 
ner eoatomary  when  annealing  artides  of 
Cnmberknd  or  other  iron,  which  may  be 
rendered  malleable  by  annealing,  that  is  to 
aay,  the  artidea  are  plaeed  in  boxea,  with 
powdered  ore  between  them,  and  are  snb- 
jeoted  to  a  red  heat  for  a  Ume,  which  Tariee 
aoeording  to  the  site  of  the  artide  operated 
on;  bnt  for  a  lUl-sised  ffier  for  a  roving 
madune,  niaety-aU  honrs  haa  been  found 
•ttfident.  When  the  kg  of  the  flier  is  to 
1m  twisted,  or  cdled  for  the  passage  of  the 
tiiread,  it  ia  preforred  to  cast  the  leg  of  saf- 
fldent  length,  and  to  ooil  the  end  of  it  after 
tiM  annediog  process ;  and  when  the  leg  is 
to  be  boUow,  or  tabular,  it  ia  also  cast  in 
aoeh  manner  aa  to  admit  of  its  being  bent 
into  a  tnbolar  form  after  anneding.  Tlie 
artldaa  are  aabeeqnently  finished  by  filing 
is  tiie  ordinary  manner. 


CVesm.— -The  manafoctnre  of  fliera  and 
presaera  for  spianing  machinery  by  casting 
tbem,  and  then  ceasing  thL'at  to  be  annealed. 
FaANgoia  Mabcblin  A.mi8TiDB  Duicont, 
of  Paris,  engineer.  For  imoroved  meom  mad 
eleetrie  opporoiMM  f6r  irtmioUtiimp  inieiii* 
genet.    Patent  dated  Febraary  7, 1851. 

Clo»m9,-^\,  A  system  or  mode  of  ap- 
plying dectridty  to  internal  oommanioa- 
tion  in  large  towna,  and  the  interchange 
of  eommnnieations  between  the  inhaUtanta 
of  aoeh  towns. 

2.  Certain  improrementa  in  deotrtc  bella 
or  alaroms,  aa  patented  by  Mr.  J.  O.  N. 
Rotter.  [These  improTementa  oonslat  in  tiio 
application  of  a  pecnUar  aystem  of  knoba. 
and  keya  in  conneedon  with  the  main  wirsat 
instead  of  the  eontaet  pieoea  osed  for  com- 
pleting the  cirenit  and  canaing  the  sounding 
of  the  alarum.] 

3.  A  syatem  of  tranamittfaig  telegraphic 
dispatchea  by  a  peculiar  arrangement  of 
keya  and  appendag^  thereto. 

4.  A  method  of  efltecting  submarine  tde- 
graphic  communication.  [According  to  thia 
system,  the  wires  instead  of  being  hdd  at  the 
iMttom  are  auapoided  from  buoys  at  auitable 
distancea  apart,  at  anoh  a  depth  as  to  be  o«* 
of  danger  from  Tcssda  pasaiag  orer  them.] 

CHAnLss  Db  Bkuovb,  of  Arthur  street 
West,  engineer.  For  iofprooomemie  im  tke 
eonairueHon  of  ike  peroument  wop  of  rati' 
weyr.    Fktent  dated  February  7, 1851. 

It  ia  well  known  that  in  aereral  of  the 
different  permanent  waya  of  railways,  aa 
heretofore  constructed,  the  ballasting  or' 
ground  in  or  on  which  they  are  Idd  fre- 
quently subddes,  and  that  Tory  unequally  { 
and,  eonaequently,  the  bearera  or  aupporta 
for  the  raila  sink  in  certain  parts  more  than 
in  othera,  and  the  upper  aurfocea  of  the  ralla 
do  not  maintain  the  level  or  uniformity  with 
which  they  were  origindly  Idd.  Xow  tUa 
invention  eonaiate : 

FIniif,  Of  a  mode  or  modea  of  eonatnwt- 
ing  iron  longitudind  bearera  or  sleepers  far 
more  effectually  sapporting  the  rails  of  per. 
manent  waya,  for  whioh  purpose  such  lon- 
gitudind bearers  are  oonatructed  on  the 
prindplea  whieh  oommoniT  govern  the  oon- ' 
atruction  of  cast-iron  girders  (In  order  to 
obtain  as  mudi  strength  aa  practioable  with- 
out unnecessarily  increadng  the  quantity  of 
metal),  by  so  diapodng  the  metal^  or  dla- 
posing  or  combining  the  metela  of  which 
they  are  composed,  as  beat  to  resist  the 
strains  to  whieh  they  are  subjected  by  reason 
of  the  ineqoalities  of  the  ground  or  ballast, 
being  chiefly  tension  at  thdr  lower  portion 
or  bate,  and  compression  at  thdr  upper 
portion.  In  accordance  with  thia  object, 
the  patentee  mdut  hia  bearera  in  auch  form 
or  forma  that  thdr  baaea,  bottoma,  or  foot 
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tlull  be  oontidenblf  ftrongorf  or  liate  a 
greater  transf  ene  eectional  area  than  their 
upper  portions,  in  erery  caie  making  their 
npper  parts  of  such  forms  as  may  be  neoea- 
larj  for  enabliog  them  to  reoelTO  and  rap- 
port the  deseriptiona  of  rails  to  be  placed 
npon  them.  [By  making  the  base  of  bis 
longitudinal  bearers  stronger  than  the  npper 
parca»  the  patentee  is  enabled  to  oonstroet 
them  so  that  their  feet  or  bottom  flanges 
shitil  rest  firmly  on  the  ballastiog.  Their 
transverse  sectional  form  may  be  varied  in 
snob  manner  as  may  be  deemed  best  for  the 
purpose,  provided  only  they  are  constmeted 
on  the  principle  hereinbefore  mentioned*] 

Seeimdly.  Of  transverse  iron  ties  or 
bearers  to  be  need  in  gonjnnctioo  with  lon- 
gitudinal bearers  or  sleepers.  These  ties 
are  made  to  have  a  transverse  sectional 
form  similar  to  the  letter  T  iuTerted,  so 
that  the  ends  of  an?  longitodinal  bearers 
or  sleepers  (having  flat  bottoms)  may  rest 
npon  the  tie,  and  assist  in  keeping  the  lon- 
gitudinal bearers  steady,  and  prevent  them 
from  canting.  [The  patentee  makea  theee 
tiea  of  wrought  iron  by  rolling,  or  he  nses 
ordinary  T-iron  for  the  pnrpose ;  and  in  lay. 
ing  down  bis  lonrltudinal  bearers,  he  piaoes 
the  ends  of  the  oearera  so  that  their  feet 
mfty  rest  npon  the  horisontal  flangea  of  the 
tie,  and  he  bolts  tbem  together,  making 
provision  for  ezpabsion  and  contraction  by 
an  enlargement  in  the  proper  direction  of 
the  holea  throngh  whicb  the  bolts  pass.] 

TMrdi^,  Of  certain  forma  of  rails  s 
namely,  an  angular  rail,  made  so  as  to  fit 
against  one  side  and  npon  the  top  of 
the  upper  part  of  longitudinal  bearers  or 
slMperi,  made  according  to  tlie  first  part  of 
this  invention ;  and  also  a  saddle-rail,  so 
formed  that  the  Interior  or  under-aide  of  the 
tread,  or  working  surface  of  the  rail,  shall 
rest  upon  and  be  aupported  by  the  upper 
part  of  a  longitudinal  bearer  or  aleeper ;  the 
sides  or  flapa  of  the  rail  being  bent  either 
to  a  right  angle  with  the  bearing  svfaee  of 
the  rail,  or  to  such  other  angle  as  may  be 
requisite  to  make  the  rail  fit  npon  and  be 
hiud  more  securely  by  the  top  of  the  beareri 
npon  which  it  shsil  be  placed.  And  for  thia 
purpose,  instead  of  bending  each  o^  the 
aidea  or  flaps  to  the  same  angle,  the  one  side 
may  be  bent  to  one  angle,  and  the  otiier  to 
another  different  angle.  The  surface  on 
one  kide  and  on  the  top  of  the  bearer  against 
which  an  angular  rail  fits  should  be  planed 
true  to  receive  It.  So  also  the  upper  sur- 
face of  the  webs  of  the  bearera,  on  which 
the  improved  saddle  raila  are  intended 
to  rest,  should  be  planed,  or  otherwiae  made 
iufllciently  true  to  receite  them,  or  a  strip 
of  lead,  or  other  metal,  or  auitable  nuterial* 
may  be  introduced  as  requited.    The  ndU 


are  omneeted  firmly  to  their  rmpmtiiw 
bearers  by  bolta»  which  nay  be  either  square 
or  round  |  bnt  in  eitlMr  eaae  the  holee  int» 
which  they  fit  ahonld  be  a  trifle  wider  then 
the  bolts,  in  order  lo  allow  far  eapanaion 
and  eontraetioo.  Or  they  may  be  oonneeled 
to  the  bearers  intended  to  reoeite  them  by 
set  screws* 

In  laying  his  improved  permeaenl  wafi 
|he  patentee  disposea  the  loogitndianl 
bearers  and  rails  relatively  fee  eeeh  otlieri  so 
thai  the  junotlon  of  any  two  leiigtba  of  tho 
latter  may  be  midway,  or  at  sosse  intevtso* 
4iate  dist^cs  between  the  Jnoetion  of  the 
larmer,  in  order  the  better  to  pnaerve  the 
required  nniformity  of  the  raile.  If  It 
shonld  be  preferred  to  nse  ordinary  traat* 
verse  wooden  sleepers  instead  of  the  im- 
pro? ed  lies  in  laying  permanent  way,  the 
aame  may  be  eonstmeted  either  with  tha 
ends  of  tiie  lengitndlnal  bearers  made  tm 
abut  square  agaiaat  eaoh  other,  or  in  ebnt 
obliquely  egainst  eaehi  which  letter  method 
will  tend  to  prevent  the  transverse  sleepen 
from  rocking.  In  whichever  of  theee  ways 
the  ends  of  the  longitudinal  bearera  may  be 
formed,  they  are  eonneeled  to  the  transveren 
aleepers  by  bolts,  using  a  waaher  above  and 
a  triangular  nut  below*  as  pradieed  on  the 
Great  Western  Railway. 

No  claims, 
Willi  Aif  Kowaad  Nnwroir,  of  Chaaeery* 
lanOf  eivil  engineer.    Fur  impr^99m»nii  fw 
tifptr^Uu   A^  wMkimg  mkmMJi^     Petettt 
dated  Febmary  10, 18S1. 

This  improved  apparalM  oeOsists  of  aA 
air  and  water-tight  bag  eompoeed  of  India* 
mbber,  gntta  pereha,  or  other  anitable  ma« 
terial,  eneiroled  by  an  elastie  strap  6r  band 
at  top,  and  provided  with  an  aperture  al 
bottom  fitted  with  a  ailver  tube  of  a  eiao 
oapsble  of  entering  the  milk  dnet  of  a  eow'a 
teeti  which  tube  ie  provided  with  a  pisloA 
also  of  silver,  and  peeked  eo  ee  to  he  elr< 
tight  I  or  the  piston  may  he  made  of  gntm 
pereha,  in  wfakh  eeee  no  pecking  wonM  bt 
renidred. 

When  using  the  apparatnAt  the  bag  is 
turned  devmi  so  es  to  eapoee  the  siltrer  tnbe^ 
whieh  ia  Ineerted  in  the  milk  dnet  of  the 
eow's  test,  and  the  beg  is  raised  all  ronnd, 
so  aa  to  enclose  the  teat,  and  prevent  the  air 
entering  3  the  piston  is  then  withdrawn  and 
a  free  pasaage  left  for  the  milk  throngh  tim 
tube  into  a  can  placed  nndemeathi  The 
flow  of  tha  milk  is  facilitated  by  the  eon* 
traction  of  the  elastie  band  round  the  month 
of  the  sack,  and  by  the  warmth  eansed  by 
the  eselnsion  of  air  between  the  eeck  and 
the  eow's  teat,  which  ia  about  equal  to  that 
produced  by  a  ealf  in  the  aet  of  sackfaig. 

CMn.— The  eaok  made  of  India-raUMr 
or  other  suitable  water  and  air-m«of 
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1U9  ill  MiBfakMtlMi  wifth  Um  ttnp  or  )»iod 
far  ooaprantof  tht  twt  ^  atek  of  the 
M^Tt  and  tht  nktmMbu  tab«  and  pistoiii  or 
dthflr  omo  or  moro  of  the  foregoiof  ptrti  In 
oombfawtion  with  a  laek  lor  t£a  pwpote  of 
■ulkiDg  eowa. 

Fbtxb  FAiEBAimNt  of  Leeds.  maehioUt, 
and  JoBM  HsTBBmiNOTON,  of  Maaehaster, 
ttachiniat.  For  carlam  iai^oaeoifiito  m 
WMmUin§»/or  etutm0jrip€9,  ruilin^,  gain, 
9§riemitmral  imflmunUt  mkd  othtr  wmUl 
9rtieU$i  and  c/m  m  prtpmHm§  pMtitrm  or 
modeU  for  iko  mmo.  Patent  datad  to- 
Wnary  10,  1861. 

tbe  praaant  laBproTaaianU  have  ralatioo 
to  a  ayataoA  of  moulding,  whkdi,  aa  applied 
to  parte  of  splnDiBg  and  weaving  BBacUaary, 
formed  one  of  the  enbjeets  of  a  patent  granted 
to  tbe  aame  ^'gentlemen.  18th  J0I7,  1850 
the  epedfieation  of  whica  waa  daly  enrolled 
(iae  voL  ]hr.p.lli,)  the  artSdae  of  whioh 
aonldaara  to  be  taken  ten  ent  In  half  hi  the 
OreetioA  if  their  nfMeet  t^lane,  ind  the  two 
portiona  are  attaehed  to  opposite  eidea  of  a 
plato  or  diaphragm^  from  whieh  two  half 
«Mds  are  ettoeeaeltdy  ttketl  $  fteee  half 
aaonlda  are  then  fitted  acenratelf  together, 
awl  a  perfeet  easting  obteined.  The  paten* 
Wee  propose  to  eoonomtie  tlnift  and  labonr 
hf  attaehlDt  a  greater  nnmber  of  articles 
than  one,  whea  w  ent  in  half,  to  the  oppo* 
aite  aidea  of  the  plato,  forming  sldtobla 
ehannela  for  the  paseage  of  the  metal,  and 
thna  obCaMfig  le^efil  castiftgs  slmnlta^ 
neonaly.  When  moulding  articles,  of  which 
fortiona  are  "  nnder  cat,"  those  parte  of  the 
pattern  are  to  be  loosely  attached,  so  as  to  be 
ralead  with  the  sand-monid,  from  which  thej 
are  to  he  carafallT  resaoted  before  tbe  two 
Italf  motf da  are  nnally  aeonred  together  fbr 
casting. 

RiOBABD  SruaKT  Nonnia,  of  Warring* 
ton,  dvil  engineer.  For  eortam  mproto- 
tmaiit  in  iko  comirmetion  qf  tko  pormanoni 
map  qf  raihoago,  hidpett  loekSf  and  other 
tftooHono  wMfy  or  In  piuri  eonotrwtod  ^f 
muml;  nliO  koprooommiM  in  kroakofor  rati- 
My  onrriapot.    Patent  dated  Feb.  10, 1851. 

GMms.— 1.  A  method  of  joioing,  fixing, 
or  enpportiog  the  bars  or  other  tnetsllic 
portiona  of  railwaja,  bridges,  looks,  and 
other  metoUie  ereetioiii,  bj  ponring  mpUeu 
Iron  or  other  snitable  metol  on  to  or  i(bont 
snehnarts* 

2.  The  employment  of  a  portable  enpola 
fat  the  pnrpoae  of  inelting  the  metal  to  be 
fiiploiM  in  catting  portions  of  railways, 
bridges,  locks,  and  other  similar  ereotions  at 
or  aboni  tbe  aitnation  where  eoeh  eastings 
»•  intended  to  be  need,  ^e  barrel  of  the 
enpoU  ia  oompoaed  of  metol  lined  with  fire- 
hrick  or  fire  clay,  in  the  ordinary  manner, 
and  a  fan^  iiinrked  by  a  wineh-handlat  ia 


BBOvntad  in  tiw  same  frame,  to  fkciUtate  tha 
melting  of  tim  metal  employed.] 

(The  **  improremente  in  breaks  Ibr  rail* 
way  oarriagee*'  are  not  specified.) 

JoHK  STBFBBMa,  of  the  AUyards,  Astley 
Abbotte,  gentleman.  For  eorioin  tayiroef- 
montoinikroakingmoekinorp.  Patent  dated 
Febmary  10, 1851. 

The  machine  employed  for  threehing 
wheat,  beans,  peas,  &c.,  eonsiste  of  a  drum 
with  a  groof  ed,  fluted,  or  oormgated  sorfaee, 
rerolving  almost  in  contact  with  two  groorad 
surfaces  plfoed  at  unequal  distances  there- 
from, in  order  to  efl^ect  a  more  perfect  sepa* 
ration  of  the  grain,  to  which  a  redprooithig 
motion  at  right  anglee  to  that  of  the  drum 
ia  imparted  by  meane  of  a  crank-shaft  actu- 
ated from  the  main  spindle  of  the  machine. 
A  rubbing,  instead  of  a  beating  action,  ia 
thus  producea,  by  which  the  gnhi  is  elTec- 
tnally  separated  from  the  straw,  whioh  paasea 
through  the  machine  without  being  broken 
to  lueh  an  extent  to  in  threshing  maehifiei 
of  ordinary  oonstmction. 

The  same  prinelple  of  producing  a  rab- 
bta^  action  is  also  applied  to  machinery  fbr 
threshing  baHey,  oate,  and  seeds  generally 
of  a  ampler  sine  than  wbeet  In  thle  eaet 
a  card  eyltnder  is  substltttted  M  the  un- 
yielding friction  surfaces  amplojed  in  the 
machine  ahore  deacribed.  This  cylinder 
hai  a  l«ciprocatfaig  motion  (tottMunleated 
to  it  by  a  crank-shaft,  as  well  as  a  motion 
round  its  aiii  i  Md,  firote  It*  p^enliar  forma- 
tion^ acte  in  the  manner  of  a  brush,  pre- 
renting  injury  to  the  grain  or  Med  opefaled 
on,  at  the  same  time  that  it  eifecte  its  per- 
fect separation  from  the  etraw. 

CIMm. — Tbe  application  to  thrashing 
toachioery  of  friction  surfaces  (whether 
rotary  or  not)  haying  a  traverto  motion 
iHrnreby,  In  combination  with  a  rotating 
friction  surface,  the  eara  of  com  or  other 
f  egetable  produce  may  be  stlbjected  to  a 
rubbing  actten  for  the  purpose  of  separat- 
ing the  gfidn  of  seed  wefefrofii. 

John  HiimcoonT  BAOihr,  of  Fir  Cot- 
tage, Pntaey,  gentleman,  ^br  eerMs  im* 
prooommU  in  the  eenrlfiief Ian  and  bnUdtkg 
qfthipi,  boati,  buoffo,  roJU,  dnd  o/A^  aer- 
«e/s  mid  lyp/leficef  fir  pnoormng  Iffo  ond 
ptoperif  ot  sea.  Patent  dated  Febriary 
10, 1851. 

The  first  part  of  thia  invention  ooneiate 
in  constructing  ships,  boau,  and  ether  res- 
eels  with  double  keels,  end  double  or  duplet 
rudders,  and  in  adapting  to  their  propulsion 
either  the  torew  or  paddle-wheels.  The 
i#o  keels  are  made  parallel  with  each  other, 
and  extend  along  the  whole  length  of  the 
Tcuel  commencing  at  the  bows  at  the  water- 
Bce,  where  they  unite  with  the  cut-water, 
ted  terminating  at  the  stem  in  two  stem- 
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poiii,  from  wkieh  tlie  doplez  nidden  are 
hmif  in  the  waal  mtniier.  The  ipAce  be* 
tween  the  two  keds  if  arebed  for  the  sake 
of  obtaining  greater  atrengtb,  and  they  may 
be  alao  bound  together  at  interrala  by  atays 
oonneeting  tliem  one  with  tlie  other. 

Hie  leoond  part  of  the  inrention  eonaiata 
in  eonatraetiiig  the  framea  of  life-boatay 
ralta,  and  buoya,  of  hollow  oaaea  or  tabea 
compoaed  of  gotta  peroha  In  combination 
with  metal,  wood,  or  other  anitable  nuterial. 
Under  thia  head  of  the  invention  the  paten- 
tee deaeribea  a  life-boat  with  a  double  iceel, 
and  deek  entirely  covered  in  with  the  eioep- 
tion  of  apertnrea  for  the  rowera  and  paa- 
aengen.  Tbeae  apertnrea  are  oovered  with 
piecea  of  India  mbber,  having  alita  for  the 


admiaalon  of  the  ocevponta,  for  whom  aaata 
or  alinga  are  placed  immediately  vndemeath 
them.  The  bottom  of  the  boat  ia  provided 
with  lockera  for  containing  bread,  water, 
&C.  Rafta  and  bvoya  are  conatrnoted  on 
tiie  aame  principle,  the  air-tight  tnbea  or 
caaea  being  made  of  aneh  aiaea  and  con- 
nected together  in  anch  manner  aa  may 
be  foand  moat  oonveoient. 

ClanM.— I.  The  oooatrnction  of  ahipSt 
boata,  and  other  veiiela  with  double  keela. 

2.  The  oonatmction  of  the  framea  of 
ahipa  and  other  veaaela  with  hollow  tubea  or 
caaea  of  gutta  peroha  combined  with  India 
rubber  and  other  anitable  aubatanoea. 

3.  The  adaptation  to  ahim*  boi^  and 
other  veiaela  of  a  duplex  rudder. 


WBBKLY  Liar  or  nbw  bnolwh  patbnts. 


Jonathan  Grindrod,  of  Birkenhead,  Cbeeter,  con- 
anlting  engineer,  for  an  improvement  in  the  ma- 
ehlnerj  tar  eommanieafcing  motion  Annn  steam 
enginee  or  other  motiye  power,  and  in  the  con- 
•truetlon  of  rnddera  for  veteeU.  August  14 ;  six 
months. 

John  Plant,  of  Beewick,  Manchester,  manuihe- 
twer,  for  oertahi  iroproToments  io  the  manufhetore 
of  textile  fabrics.    August  14 ;  six  months. 

Thomas  Skinner,  of  Sheffield,  for  improToments 
In  prodoeing  ornamental  snifiMes  on  metal  and 
other  materials.    August  14;  six  months. 

Stephen  Monlton,  of  Bradford,  Wilts,  India-rub- 
ber manuftteturtT,  for  certain  improvements  in  the 
prsparation  of  gutta  pereha  and  caoutchouc,  and  in 
the  appUoatlon  thereot    August  14;  six  months. 


Alme  Nicolas  Derode,  of  No.  37,  Rue  St.  Booh, 
Fai^,  France,  geatlemaa,  for  a  eertain  process  for 
uniting  cast  iron  to  cast  Iron  and  other  metals,  and 
for  uniting  other  metals  together.  Auguat  14 ;  six 
months. 

Joseph  Birkbeck  Blundell,  of  New.ciMa.road, 
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Speeifteation, 

Mt  invention  has  for  its  object  to  expedite  the  process  of  printing,  by  causing 
the  samentoveoieM  by  Whteh  the  tible  of  b«d  is  t^tahed  out  tod  in  betieAth  the  platen 
of  the  press,  to  effect  at  the  same  time  the  inking  of  the  types,  whereby  a  consider- 
able saving  of  labour  and  time  is  effected,  and  likewise  a  saving  in  the  space  occu- 
pied by  the  press  and  inking-table. 

Fig.  1  is  a  side  elevation,  and  fig.  2  a  plan  of  the  bed  of  a  hand- printing  press 
with  its  appendaffes  constructed  according  to  my  invention.  AA  are  the  two  rails, 
upon  which  the  bed  C,  which  carries  the  type-form,  is  moved  out  and  in ;  they  are 
attached  to  the  press  by  the  inner  ends  A^  A^  and  are  supported  at  their  outer 
ends  by  a  pillar  B.  D  is  the  ink-table,  and  E  the  ink  cjrlinder,  both  of  which 
are  attached  to  the  bed  G,  and  move  along  with  it ;  FF  are  two  check-pieces,  or 
carriara  which  are  connected  to  the  rails  AA  by  cross  bars  GG,  and  thus  occupy 
a  fixed  position  in  relation  to  the  table  ;  HH  are  the  inking  rollers  which  have  their 
bearings  in  the  cheek- pieces  FF ;  II  are  the  distributing  rollers^  of  which  there 
may  be  one,  two,  or  more ;  E  is  the  rounce,  with  crank-handle  L,  by  which  the 
slimng  in  and  out  of  the  table  is  e£Pected.  When  the  table  is  poshed  inwards  the 
type-form  passes  beneath  the  two  inking-rollers  HH,  which  have  their  bearinffs  in 
opKen  upright  slots,  in  which  thev  are  free  to  rise  or  fall,  so  that  they  adjust  them- 
selves readily  to  the  surfaces  of  tne  type  and  of  the  ink  table. 

When  the  bed  has  been  fairly  brought  beneath  the  platen  and  into  the  proper 
position  for  the  impression  being  taken,  then  the  inking  rollers  will  have  piftsed  over 
the  surface  of  the  ink-table,  and  taken  up  a  fresh  supplv  of  ink  for  relinking  the 
types  for  the  next  impression.  The  drawing  out  of  the  bed  causes  the  inking  and 
the  distributing  rollers  to  retraverse  the  iul-table,  and  the  inking  rollers  to  pass 
over  the  surface  of  the  types ;  but  in  order  to  more  eflPectually  distribute  the  ink,  the 
ink- table  is  made  to  partake  of  a  movement  from  one  side  of  the  bed  of  the  press 
towards  the  other,  so  that  the  inking  rollers  may  not  traverse  conttnually  back 
and  forward  over  the  same  BPM»e-  This  shifting  of  the  ink- table  is  efiected  by 
the  fallowing  arrangements : — ^The  ink-table  D  is  fitted  into  V-shaped  grooves  in  the 
bed  of  the  press,  whereby  it  is  capable  of  being  slid  from  one  side  of  the  press  to 
the  other.  E^  K*  are  two  friction  pulleys,  which  are  attached  to  lugs  upon  the 
ends  of  the  ink-table  and  bear  against  the  cheek-pieces  FF,  or  the  guides  L^,  L',  L*. 
As  the  bed  is  rolled  into  the  press,  the  friction  pulley  K^  bearing  against  thejraide 
L%  keeps  the  ink- table  towards  the  further  side  of  the  bed  of  the  press.  Whei!, 
howeyer,  the  pulley  K'  comes  against  the  guide  L',  then  the  ink- table  is  pushed 
towards  the  near  side  a  certain  distance.  Again,  when  the  same  pulley  comes  upon 
the  guide  L*,  the  ink- table  receives  a  further  impulse  towards  the  near  side  of  the 
bed  of  the  press,  but  upon  again  running  the  bed  out  from  the  press,  the  friction- 
roller  E',  does  not  come  against  the  guide  Ls  so  as  to  cause  a  movement  of  the 
ink-table  in  the  referse  direction  to  take  plaoe,  until  the  ink-table  has  colll|rii»tlly 
passed  from  underneath  the  inking-rollers. 

Thus,  each  time  the  bed  is  rolled  out  or  into  the  press,  the  position  of  the  inking- 
table  is  changed  in  relation  to  the  surface  of  the  inking-rollers,  and  thereby  prevents 
any  streakiness,  or  blotching,  which  would  otherwise  appear  upon  the  printing. 
Fig.  3  is  an  elevation  of  part  ci  a  framing  of  a  hand  press,  showing  another  methmi 
of  efiecting  the  change  or  position  of  the  ink-table  in  reference  to  the  inking-rollers. 
FF  are  the  cheek-pieces  as  before ;  H  is  the  inlLiog-roUer,  and  D,  the  inking-uble, 
which  is  mounted  in  V-shaped  grooves  in  the  bed  of  the  press,  as  represented  in 
fig.  1.  P  is  a  screw  spindle  which  works  into  a  nut  Q,  formed  upon  the  lower  side 
of  the  ink  table ;  this  spindle  carries  at  one  end  a  friction- wheel  R,  whrxk  rests  upon 
a  ledge  S,  formed  upon  one  of  the  cheek-pieces  F.  Every  time  the  bed  is  made  to 
move  either  out  of,  or  into  the  press,  the  rolling  of  the  wheel  along  the  ledge  causes 
the  screw  spindle  to  revolve,  and  draw  the  ink-table  towards  one  side  of  the  bed  of 
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tbe  press  or  towitds  the  other  side,  socording  to  the  directfcm  fft  which  the  bed  is 
made  to  travel. 

The  rotation  of  the  ink  cylinder  £,  bj  which  a  continuous  supply  of  fresh  Ink  is 
nppUsd  to  the  distributing  rollers,  and  to  the  ink-^able  (by  the  distributing  rollers 
oottiog  in  oontaot  with  it  each  tioM  they  pass  over),  is  effected  by  means  of  the 
let er  T,  whieh  is  jointed  at  one  end  to  the  spindle  of  the  ink*ovUnder,  the  other  end 
of  il  sliding  upon  a  ledge  U,  eonnected  to  one  of  the  cheek- pieoes.  When  the  bed 
hss  been  Aiily  brought  into  the  prsss,  the  free  end  of  the  lever  T,  psssing  beyond 
the  end  of  tlie  ledge  U  falls  down  by  its  own  gravity,  and  eanses  the  eliek  V,  whieh 
is  Jointed  to  it  to  pass  over  one  or  more  of  the  teeth  of  tbe  nrtohel»wtied  W,  which 
is  keyed  to  tiie  spindle  of  the  ink  cylinder.  On  the  return  of  the  bed  in  being 
rolled  out  of  the  press,  the  firee  end  of  the  lever  T  eOTiies  upon  the  ledge  U,  by 
wbich  it  is  raised  np  and  carries  with  it  the  click  Y,  ratchet-wheel  W,  and  ink  cylin- 
der £,  whereby  a  fresh  portion  of  the  surface  of  ihe  cylinder  is  supplied  with  ink 
and  presented  to  the  distributing  roller.     X  is  the  tympan,  and  x   the  frisket, 


ng.  3. 


which  open  the  rererae  way  to  the  same  parts  in  preosea  now  in  general  uaei  they 
are  jointed  together  at  the  lower  edge,  and  open  like  the  leaves  of  a  book.  Z  it  a 
guide  by  which,  as  the  bed  is  drawn  out  of  tbe  press,  the  tympan  and  frisket  are 
brought  op  into  the  position  represented  in  fig.  1.,  upon  which  the  workman  opens 
np  the  tympan,  whieh  falls  towards  the  press  and  takes  hold  of  the  printed  sheet ;  he 
then  puis  on  another  clean  sheet  in  the  place  of  the  one  removed,  throws  over  the 
tympan  and  rolls  in  the  bed  into  the  press,  upon  which  the  tympan  and  frisket  slide 
down  tbe  ffuide  Z,  and  place  the  paper  reaay  to  receive  the  impression  upon  the 
type.  In  larger  presses  two  guides  mav  be  employed  for  raising  the  tympan  and 
frisket  instead  of  one,  as  already  explained ;  in  which  case  there  would  be  one 
placed  on  each  side. 

I  generally  prefer,  in  constructing  printing  presses  according  to  my  invention, 
that  the  press  should  be  so  disposed  that  the  length  of  the  sheet,  instead  of  the 
breadth,  may  lay  across  the  press,  so  that  tbe  bed  may  have  to  travel  as  short  a 
distance  as  may  be.  When  tne  press  is  of  a  amaller  siae,  and  worked  bv  a  single 
handy  then  the  rolling  out  or  in  is  most  conveniently  effected  by  making  the  rounee 
of  anch  size  that  a  single  turn  of  the  crank  handle  performs  the  operation  ;  but  if 
tbe  press  is  to  be  of  a  krge  sise,  and  such  as  two  hands  might  be  employed  upon, 
then  the  rounee  may,  with  great  advantage  be  increased  In  dimensions,  so  thsC 
either  the  rolling  out  or  in  of  the  bed  may  be  performed  by  one-half,  or  any  other 
portion  of  a  turn  of  the  rounee.  When  two  hands  are  employed,  the  pressman 
stands  at  the  near  side  of  the  press,  and  the  other  attendant,  or  assistant,  at  the 
further  side.  The  duties  of  the  assistant  are  to  roll  the  bed  out  and  into  the  press, 
by  which  action  the  inking  of  tbe  types  is  also  effected,  and  he  further  removes 
tbe  printed  sheets  while  the  pressman  supplies  the  clean  ones. 
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Tm  orrvARO  and  collins'  links  of  Atlantic  triAMiKS. 

(From  the  Jonmal  of  ike  Franklin  InMiUuie,) 


About  1  year  hai  elapsed  sinoe  this  line 
commenced  their  trips  across  the  Atlantic, 
and  already  enough  has  been  demonstrated 
to  proTO  them  aa  unsurpassed  in  speed,  aa 
it  has  been  universally  conceded  they  are 
unequalled  in  model,  and  for  the  beauty  and 
oonvenienoe  of  thdr  internal  arrangements. 
Bnough  at  any  rate  is  already  known,  to 
justify  me  in  drawing  your  attention  to  the 
many  unfair  and  iigurious  reporu  that  haTO 
been  brought  to  bear  againat  them,  and 
principally,  I  regret  to  say,  on  this  side  of 
the  Atlantic ;  for,  strange  as  it  may  appear, 
more  open  and  concealed  enemiea  to  the 
lino  have  existed  among  us  than  in  Eng- 
land, takhig  the  published  statements  as  the 
standard  by  which  to  judge.    It  is  my  pre- 
sent purpose  fairly  to  atate  the  case,  and  to 
show,  aa  I  think  oonclusiTcly,  that    the 
steamers  of  thia  line  are  a  triumph  to  our 
skill,  and  a  credit  to  those  who  designed 
and  constructed  them.    These  Tcssels  were 

Atlantic. 

Length  on  Deek ^ ............    285  feet. 

Breadth  of  Beam 45^  „ 

Depth  of  Hold  82    „ 

Tonnage  (Ciutom  Houm) 2771    „ 

„      (Carpenter*!) 8040    „ 

Load  Draught  20    ,, 

Diameter  of  CyUndart...M ^     95  inehee. 

Length  of  Stroke 9  feet. 

Nominal  Hone-power  of  both  £n-\  oaa  u   d 

ginee S 

Diameter  of  Paddle-wheele 35  feet. 

Length  of  Paddlei  ]2|  „ 

Immersed  Midship  Section ^     725    „ 

« 

The  term  nominal  horse-power  has  be- 
come a  mere  oouTcntional  unit  for  express- 
ing a  certain  sise  of  cylinder,  without  refer- 
ence to  the  power  exerted ;  and  the  actual 
horse-power  exerted  by  the  engines  of  either 
American  or  English  steamers  greatly  ex- 
ceeds the  nominal.  This  may  be  attributed 
to  the  increased  pressure  of  steam  used  sinoe 
the  rules  for  calculating  nominal  horse-power 
were  established  by  Watt.  In  England,  they 
designate  the  size  of  their  cylinders  by  horse- 
power, a  term  rarely  alluded  to  in  this  coun- 
try among  engineers,  who  always  speak  of 
the  diameter  of  the  cylinder  and  stroke  of 
the  piston.  From  an  examination  of  the 
aboTo  Table,  it  will  be  seen  that  the  A»ut 
haa  cylinders  one  inch  larger  than  the  At- 
lamtie  or  PaciJICf  and  the  same  length  of 
atroke ;  estimating  the  nominal  horse-power 
by  rules  established  in  England,  the  power 
of  the  ^«t«--816,  and  the  AiUmiie  and 
Pae^e  800,  as  will  readily  be  seen  from  the 
following  rules  s 

1st.  The  square  of  the  diameter  of  the 
cylinder  in  inches,  multiplied  by  the  cube 
root  of  tho  atroke  in  liMt,  and  divided  by 


commenced  just  after  the  appearance  of  the 
Burapa,  Canada,  Niagara,  and  ifmerietf, 
and  were  intended  to  surpass  them  in  siie 
and  speed.    But  as  soon  as  these  ships  were 
fairly  commenced,  the  Ajria  and  J^frieaf 
larger  and  more  powerful  than  the  former 
steamers  of  the  line,  were  put  under  eon- 
tract,  and,  by  great  exertions,  brought  out 
nearly  at  the  same  time  as  the  steamers  of 
this  line;  so  that,  to  achiere  a  name,  we 
had  not  only  to  do  all  that  our  Teasels  were 
intended  to  do,  but  to  excel  the  last  two 
steamers  also.    How  well  they  have  acoom- 
pllahed  their  object,  the  public  can  deter- 
mine ;  but  they,  looking  only  at  the  ahort- 
ness  of  the  passage,  without  regard  to  dr- 
cumstances,  are  unable  to  understand  tho 
real  ralue  of  our  success,  which  is  the  point 
to  which  I  wish  partlculariy  to  call  your 
attention. 

The  dimensions  of  the  contending  Tcasela 
are  as  follows : 


47 


Pacifle. 

Baltic. 

Asia. 

284  feet. 
45    „ 
32    „ 
2«M    ., 

2900    „ 
M    „ 
95  inches. 
9  feet. 

287  feet. 

45    „ 

32    „ 
2718    „ 
2920    „ 

20    „ 

95  inches 

10  feet. 

280  feet. 
40    ., 

2072    „ 
2240    „ 

SO    ,. 

96  inches 
9  feet. 

800  H.  P. 

828  H.  P. 

816  H.  P. 

36  feet. 
720    „ 

38  feet. 

11*  » 
720    „ 

36  feet. 
6«    „ 

f  R  nominal 

horse-power. 

thus, 

95»x« 

^9 
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It  was  quite  a  mistake  to  suppose  that  the 
new  steamers  of  the  Cunard  line  carry  but 
7  lbs.  of  steam ;  the  arerage  preaiure  ia 
about  13  lbs.,  while  that  of  our  steamers  ia 
about  15  lbs. ;  and  when  you  take  into  con- 
sideration that  our  Tessels  cut  off  the  admis- 
sion of  steam  into  the  cylinder  at  four^ 
ninths  the  stroke,  and  that  tkey  generally 
use  it  to  a  mnch  longer  point,  it  will  be 
apparent  that  the  actual  horses-power  deve- 
loped will  be  the  greatest  on  their  steamera* 

From  the  statistics  given,  we  find  that  the 
immersed  midship  section  of  the  AHa  is  80 
square  feet  less  than  the  Paeifie  or  Baltic, 
and  85  square  feet  less  than  the  Attamtie, 
giving  per  square  foot  of  immersed  section 
to  the 

Atlantic 1*10  horses-power. 

Baltic 1*16 

Pacific 1-12 

1-28 
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the  Ati0  hKnoff  an   important  advantage 
over  either  of  the  othen. 

Haring  demonstrated  that  the  A$ia  haa 
leM  immened  midthip  section  and  greater 
power,  the  question  may  properly  be  asked, 
bow  can  the  Paeijle  and  AUtmtie  eqasl  in 
speed  the  Atiaf  I  answer,  by  superior 
modd,  which,  at  high  speed,  gives  ns  decided 
advantage  over  them  in  that  particular.  As 
a  proof  of  this,  I  would  state  thst  the  new 
Cnaard  steamers  now  building  (the  Arabia 
and  Pertia)  will  resemble  them  in  model, 
and  will  alao  have  tubular  boilers.  In  one 
reapeet,  however,  they  have  always  had 
a  decided  advantage  ;  tiieir  firemen  and  en- 
gineera  have  been  long  in  the  trade,  are 
aooostomed  to  its  Btrtrt  duties,  and  are  per- 
fect in  their  parts;  while  with  ns  great 
changea  have  taken  place,  and  the  ahip  often 
goes  to  sea  with  one-half  at  least  new  hands 
in  the  engineer's  department  Until  we 
have  full  erewa  well  accustomed  to  their 
several  duties,  we  shall  suffer  materially. 
In  this  respect,  1  am  happy  to  state  that  a 
great  improvement  has  taken  place  within 
the  past  few  months,  and  I  trust  that  soon 
we  shairhave  the  advantage  of  picked  crews 
to  contend  with  our  friends  across  the 
Atlantic.  For  it  is  evident  that  they  are 
not  to  be  beaten  from  the  want  on  their  part 
of  their  best  exertions  to  prevent  it.  It 
must  not  be  foigotten  that  the  Ana  is  600 
tons  less  burthen  than  the  ships  of  this  line, 
consequently,  has  less  aooommodation  for 
both  passengers  and  freight. 

Haying  shown,  as  I  think,  that  we  have 
accomplished  much,  and  that  we  have 
already  snrpsssed  our  opponeuts  in  speed  aa 
well  as  in  the  comfort  and  convenience  of 
o«r  aUpe,  I  wish  to  show  that  we  have  had 
more  opposition  to  contend  with  at  home 
than  abroad ;  there  they  have  done  ns  the 
justice  to  say  that  the  ships  of  this  line  were 
a  credit  to  the  country ;  while  among  us,  no 
sooner  was  the  Atlantic  finished,  than  the 
moat  exaggerated  accounts  were  given  of  the 
vessel  by  ill-advised  would-be  friends ;  her 
sixe  wss  stated  to  be  3»000  to  3»500  tons, 
with  engines  of  1,000  horse-power  each, 
and  mush  else  having  about  the  same  rela* 
tion  to  the  truth. 

On  her  first  passage  out,  she  had  the  mis- 
fortune to  break  her  air-pump  bucket,  which 
caused  a  detention  of  thirty  hours ;  when 
immediately  the  same  parties  that  had 
played  at  brag  shook  their  heads  wisely, 
and  intimated  that  proper  attention  had  not 
been  paid  to  their  machinery ;  and  so  it  has 
been  ever  since. 

The  Pacific  was  laid  up  a  few  weeks  last 
winter  to  do  some  repairs  to  her  boilers  snd 
machinery,  and  put  a  new  saloon  on  deck, 
and  it  was  immediately  announced  that  a 


new  bed  plate  was  to  be  put  under  one  en- 
gine at  a  cost  of  20,000  dollars.  To  be 
sure,  the  story  was  contrsdicted  the  next 
day,  but  if  the  truth  only  had  been  uttered, 
no  contradiction  would  have  been  needed. 
So  when  the  Aiiantic  broke  her  ahaft,  not 
satisfied  to  wait  a  reasonable  time  for  infor- 
mation, one  party  very  wisely  hints  that 
possibly  the  boilers  have  exploded,  or  some 
other  accident,  jeHetcf  in  its  nature,  has 
occurred,  and  that  it  is  strange  we  cannot 
build  machinery  with  the  English.  If  the 
Cnnard  steamers  are  behind  time,  the  wind 
must  be  ahead ;  but  if  these  ships  are  the 
same,  some  scoident  has  happened  to  their 
machinery. 

I  very  much  question  if  these  same 
parties  can  call  to  mind  a  single  acci- 
dent that  has  happened  to  the  Cunard  line. 
The  chances  are,  diey  would  deny  that  one 
ever  did  happen ;  and  if  yon  should  state 
that  one  had  broken  a  shaft,  and  only  made 
the  passage  this  way  as  far  as  Halifax,  and 
sent  her  passengers'  to  Boston  by  another 
steamer :  that  aoother  had  been  lost  on  the 
coast  of  Maine ;  and  that  about  a  year  siace, 
on  a  passage  this  way,  one  of  them  broke  a 
side  lever,  causing  much  injury  to  and 
rendering  one  engine  entirely  useless ,  and 
that  she  left  on  her  return  trip  with  but  one 
engine,  and  took  her  usual  number  of  pas- 
sengers, he  would  deny  the  whole,  although 
perfectly  true.  There  is  another  class  of 
fnends,  who  think  these  steamers  can  be 
very  much  improTsd,  and  have  published 
their  opinionc  in  relation  thereto.  One  who 
must  think  himself  a  paragon  of  wisdom, 
states  that  the  machinery  of  the  Baltic 
weighs  1,800  tons  (its  real  weight  is  825)  ; 
that  to  ensure  a  safe  passage,  she  should 
carry  1,800  tons  of  coal  (her  bunkers  hold 
but  1,050,  which  usually  leavea  two  or  three 
dajs'  supply  on  hand)  ;  and  that  she  should 
have  60-feet  wheels.  With  these  improve- 
ments, he  promises  increased  speed,  al- 
though all  his  suggestions  have  not  a  grain 
of  common  sense  in  them. 

And  here  let  me  notice  an  article  in  Ap^ 
pieton'c  Meekanici'  Magazine  for  March,  by 
B.  F.  Isherwood,  Chief  Engineer,  U.  S.  N., 
who  compares  the  Pacific  (the  clipper  of 
the  sea),  with  the  English  war  steamer, 
Arrogantf  a  propeUer.  You  might  as  well 
compare  the  American  EcHpee  with  a  Dan* 
hey*  There  is  great  injury  done  by  sug- 
gesting the  possibility  of  comparison ;  one 
has  crossed  the  Atlantic  at  a  speed  of  13 
sea  miles,  while  the  very  best  speed  of  the 
other,  with  sails  and  steam,  is  about  9. 
But  see  how  the  comparison  is  made,  and 
that,  too,  by  an  American.  He  states, 
(page  153),  that  the  Arrogant  b  200  feet 
long  between  perpendiculars,  amd  that  the 
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9Um§  qf  tk€  '<  Anropmii,"  and  i4  210  fief 
MwfMi  th€  unm€  pQinU  i  h«  also  says,  be  if 
firhimMij^  in  poaMuioB  of  the  M«ct  data 
ol  tha  two  TaiMliy  wtiiia  b#  baa  bar4ly  a 
•iagla  itaia  rigbt;  bul,  leaTing  tbe  amall 
enwn  ta  take  oara  of  tbemgelvaa,  I  will 
state  wbat  will  aonaidarablj  affect  bia  $xnct 
data.  Tbe  iHiaf/le  ia  271  Isat  batwaea  per- 
pandiavlare,  and  284  feat  on  deck  ;  a  amall 
difaieiice  of  61  feet  ia  leaftbf  or  naarlj  30 
per  oent.  If  tke  bvUa  are  exact  witb  tbia 
diSiraiwa,  wa  mait  yield  tba  point.  Mr. 
Itherwood  aaya,  tba  Awrofftmt  made  8*35 
milM  par  hoiur  In  the  riYar,  aad  tbat  the 
Pacific  made  12  miles.  Now  tbe  latter  can 
go.  in  tka  river,  15  miles  par  kour  witb  the 
graateat  eaae,  and  haa  dona  it  often.  I 
have  no  dlspoaltion  to  foUow  this  gentleaMn 
Inrthsr,  bnt  I  tUnk  I  aas  not  going  too  fur, 
when  I  say  it  beoosMa  all  who  write  for 
aeiantifia  jooinala  to  pay  aoma  regard  la 
liieta'*-«a  do  not  look  for  romanaa  hara»  or 
at  least,  not  saek  a  one  aa  the  eompariaon 
of  tbe  Awrogamt  and  Poei^.  Aaan  Amari- 
ean  aoginaer,  I  foal  prond  of  tbe  sneeesa  of 
tba  Canard  steasMrs;  far  about  twelve 
years  they  have  erossed  tbe  Oeean  witb 
grsat  aaeesss  and  with  a  constantly  inaraaa- 
ing  speed,  as  each  addition  was  made  to  the 
line.  There  is  no  rcaaon  for  envy,  for  the 
world  is  largo  anong h  far  ns  both,  and 
neither  can  make  an  improvement  which 
doea  not  in  some  degree  hanefit  the  other ; 
and  whtta  I  am  pleased  with  their  snaceaa,  I 
may  be  still  more  so  at  our  own*  and  may 
TCfoioe  tbat  we  have  at  length  baeoma  the 
flsaaler  af  tba  MMtlrass  of  tba  leaa, 
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INVKNTOna  AND  WHAT  TBSY   HATB  OOlfB. 

A  worid  withont  inventora  would  aonaii^ 
only  of  forest  and  swamp.  Ba(ora  thay 
appeared  it  waa,  and  wher«  tb^y  are^  not  il 
is,  an  Australian  jnngle»  throagb  whlc^  man 
aftUatad  with  baaata  roam  in  %uast  oC  «»ise- 
rabk  snbaistanea  w^  ibaitaff.^  Tlia  dJJKw- 
anaa  between  the  civiliged  an4  tcfdq^T^ 
ia,  one  dass  aontiivaa,.  tha  othar  doaa  v^ 
NotUng  ia  dearsv  than  tiiat  waebaniial  in«- 
ventfama  ava  oidniaed  t«  animata,  clolha»  v^ 
adorn  a  naheA  and  toffposaant  worid-— to  in* 
fnaa  into  thoispec&sa  tba  damanta  of  fncraair 
ing  vigour  and  fslicitf*  ^van  i#  arts  mnl- 
tiply  and  parish,  tha  chief  labour  of  work- 
ing out  tha  great  prablema  of  a^istence 
aontinnm  to  devolve  npon  invaDtoc%  Witb- 
m  the  prospoeta  and  hopes  of  the 
It  had  nrnthar  haan  aaen  poc  felt.  It 
it  tha^Lwho,  hf  imevwntm^  i\atc.pbjaifid 
lMithi»vawi  aifphliriiiggthftgyandia^^  morgl 


onas-^Cf^iMZ  proffrui  —  UUmitable  ad- 
vancement in  social»  civil,  and  intellectual 
enjoyments. 

The  fsct  has  scarcely,  if  ever,  bean  glanced 
at,  that  nearly  every  marked  advance  of  civi- 
lization befan  witb»  and  ia  due  to  invaotora. 
Without  disturbing  old  records,  it  ia  enough 
to  torn  a  leaf  of  modern  history.  The  s«iq- 
slitutioo  of  fire-arms  for  primitive  waapona, 
has  wrought  an  eotira  change  on  tbe  face  of 
Bodetj.  Aootbar  and  ever-memorable  epoeh 
was  introduced  by  tbe  revivers  of  printing 
and  inventora  of  type-founding ;  another  by 
ateam  aa  a  motor;  to  say  nothing  of  the 
revolutions  brought  about  mora  recently  by 
spinning-jennies,  power-looms,  ocean-steam- 
ing, gas  lights,  photography,  rdlroads,  tele- 
graphs, &c«,  which  so  honourably  distiaguiah 
our  timea  from  all  that  preceded  them. 

But  for  the  artificer's  skill,  the  sublimeat 
of  tba  sciences  had  not  been  attempted,  nor 
tlie  sublimest  triumphs  o|  human  reaaon  and 
research  achieved.  By  meana  of  two  inven- 
tions, the  extremes  of  creation  are  broaght 
within  tbe  range  of  human  observation^  and 
the  grandest  of  conceivable  miracles  demviu 
strated.  With  tbe  microscope,  the  human 
eye  discovers  animated  worlds  in  drops  of 
liquid  and  graina  of  fecnla,  and  may  yet 
detect  oltinaate  atoms  in  tbe  most  attenuated 
of  the  gases.  By  the  tclescooei  tba  same 
eye  penetrates  and  wanders  at  leisure  through 
a  apace  far  beyond  what  was  once  tbonghjt 
the  limita  of  an  arch-apirit's  ^ht.  Iteav- 
ing  tbe  satellites  of  remote  planets  behinjt 
it  resolveji  the  ^ifinitdy  more  remote  i^ebalaB, 
and,  Bw^p^g  round  the  awful  horiaon^  tafcoa 
in  what  woul4  seem  half  the  universe. 

\t  a  more  favourable  time  than  Blt^ 
liived  in,  Fulton  r^se,  and  steamers  began  to 
creep  up  rivers ,  next  dashed  over  lakes  and 
inland  seas»  and  now  are  riisbing  in  fleota 
ovaf  every  ooeao.  Whitney  appeared,  and 
forests  were  swept  away  to  make  room  f9r 
cotton- fields— thus  tnrnixig  the  soil  froqa 
hf^rhouriug  beas^  of  prey  to  raising  dothing 
for  half  mankind.  I)aguerre,  and  tba  enn 
turoa  portrait  painter — exemplifying  a  claa- 
aic  piyth.  Stranger  still,  Morse  ^d  Us 
compeers  have  bridled  the  most  subtle^  ^tful 
and  terrific  of  agents,  taught  it  to  wait,  silan, 
and  p/roq^t  aa  a  page  in  a  monardi's  ai^e- 
d^mber,  an4y  when  charged  with  a  messagOi^ 
to  assume  the  character  of  a  courier  whose 
speed  rivals  thought  and  approaches  volition. 
Fron^  the  beginning,  means  more  or  less 
rude  and  refined  have  been  employed  for 
the  conveyance  of  material  tbings,  but  not 
until  now  has  tbe  transportation  of  thought 
— of  jihought  divested  of  aught  visible  or 
ponderable^ — been  attained.  Indian  runnara 
hasten  with  information  through  fioods  and 
forgsts,  oyer  hill  and  dale  i  t>ut  to  canj  % 
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icg  it.  or  u  tablet*  Oft  which  it  is  impressed. 
So  also  with  the  contents  of  our  mails — 
minds  commune  with  distant  minds  through 
the  gross  medium  of  printed  and  written 
paper;  whereas,  by  means  of  wtificiallv- 
evoWed  lightning,  a  postal  system  is  estab- 
lished akin  to  tiie  spiritnal ;  for  by  it  thoughts 
are  made  to  dart  through  space  unclogged 
by  symbols  and  envelopes,  and  consequently 
unretarded  by  carriers  and  poitmen. 

The  wildest  freaks  of  fhncy  have  been 
•trangely  verified  in  the  telegraph  as  ouM 
bottle-impa  and  more  attractive  fairies  ;  giv- 
ing colour  to  the  proposition  that  in  Nature's 
arcana  are  germs  of  erery  popular  supersti- 
tion, and  ihtkt  no  prevalent  delusion  ii  with- 
out its  corresponding  troth.    Be  this  as  it 
may,  the  chiefs  of  modern  Prosperos,  by 
means  of  a  few  stfips  of  metal,  release  from 
jara  of  acid,  spirits  so  agile  and  obedient, 
that,  on  the  slightest  tap  of  its  master's 
finger,  each  one  flies  with  messagea  over  a 
hundred  leagues  of  latitude,  delivers  them, 
returns,  and  is  in  waiting  for  others  before 
the  signals  can  be  repeated,  or  the  pulse  beat 
twice !    An  ancient  elf  boasted  of  putting  a 
girdle  round  the  eirth  in  forty  minutes — 
these  modem  sprites  can  really  do  it  within 
half  a  one«    If  art  and  science  allied  have 
done  such  things,  what  is  it  they  cannot  do  ? 
If  machinery  does  not  ihinkf  It  does  that 
which  nothing  but  severe  and  prolonged 
thinking  can  do,  and  it  does  it  incomparably 
hotter.     In  the  composition  of  astronomi- 
cal and  nautical  tables  accuracy  is  every- 
thing.   Many  a  ship    has    been    wrecked 
Ikivvgh  wrottg  figures.  In  **  Guides  to  Navi- 
gatioa  ;"  but  absduta  acowracy,  eosHnued 
tbrwigli  abstruse  salenlations  that  oeeupy 
m««ths,  and  soBi«llaies  years,  is  too  much 
to  ap4Mt  even  from  tha  most  sagacfous, 
stadiMiB,    and    oafefol.    !B«t    suppose    it 
atCmined,  the  n«it  diffienlty  Is  to  transfinr 
the  results,  untainted  wiHi  error,  to  printed 
fagas;    a  sonroe  of   mistakes  which  few 
bssidas  authors  and  printers  can  appreciate. 
If  atfw*  fNffiOBs  were  told  of  the  impossl- 
biHty  of  oppying  from  manuscript  millions 
of  figwres  withoul  misplacing,  learing  out, 
or  invevting  more  or  less,  Aey  vrould  hardly 
yield  thahr  assent.     It  is  enough  to  say  that 
perfcction  in  alaborate  and  difloult  calcula- 
tions is  MMttaiaable  with  certainty  by  human 
ignrint}  nor  Is  it  to  be  expected  in  the 
prolsssional  labours  of  the  most  expert  com- 
pooitors. 

Now,  automata  have  been  made  to  work 
out  arithmotical  problems  with  positive 
oaHaioty  and  admirable  expedition,  relieving 
wathemitiriana  and  others  of  an  inoaUo- 
lable  amount  of  mental  drudgery — dmdgery 
that  has  worn  out  the  alrongaal  ooMtifea- 


tlona.    Moroover,  they  ««^ir}  the  use  of 

numbers  fmrther  than  the  deareat  intellects 
dare  follow — to  aa  extent  that  language  laolis 
terms  to  estpreas.  In  human  aomputationg, 
minuta  errora  oreep  in  and  corrupt  the 
^olcy  often  requiring  months  of  the  closest 
riitiociqation  to  find  oat ;  but  palculating 
machines  detect  their  own  mistakes  at  oncgt 
QOirreot  them,  wd  th^  shatting  oat  intor- 
ferencs  of  human  fingars  as  well  gs  hegda, 
and  with  them  the  ohanca  of  marripg  a 
work,  they  print  their 'tables  as  vail  as  eom- 
pose  thea),  thus  productag  works  to  whiob 
entire  confidence  can  safely  1^  given. 

The  power  invantois  wia^d  it  not  l«lta  mani- 
fest in  the  chMgas  they  have  wrought  in  the 
habit,  customs,  and  occupatiooa  of  females, 
than  it  is  obiioos  in  tha  pariuitf  of  tha 
other  sa<,  ia  the  oat-door  world.  Th«y 
have  not  only  broken  up  the  time-honoured 
arrangements  of  the  kitchen,  wash-house, 
and  dairy,  but  have  iuvaded  the  parlour  and 
even  boudoir.  A  centary  ago  the  rock  and 
spindle  were  common; — ^in  Europe  are 
women  who  still  twist  thread  with  their 
fingers.  Fifty  years  since,  a  wheel  had  a 
place  in  every  dwelUng^  and  carding  no  less 
than  spinning  was  a  domestic  duty.  With 
thrifty  hoaaBwives  the  shuttle^  to),  was  not 
a  stranger.  Within  tvrenty  years  knitting 
waa  indlf pensable,  not  a  few  of  our  farmers 
still  wear  home-made  hose*  Then  straw 
plaiting,  tambour  wetpkiag,  lace  making, 
plain  and  fttncy  emhrolderyt  with  othar  deli- 
cate operationv  of  the  needle,  were,  and  are 
itill  taught  as  necessary  aooompUibmeata. 
Such  they  will  Uardly  be  held  mufh  longer, 
since  these  and  various  other  perfocmanaas 
are  now  done  by  automatic  fingers,  with 
a  precision,  regularity,  dispatch*  delicacy  of 
touch  and  fiaish  that  no  human  organs  caa 
rival. 

Most,  if  not  aU,  the  flna  arts  ha^a  been 
subdued  by  mechanism.  The  lathe  is  atUl 
to  ba  met  with  in  its  primirive  forms,  in  the 
potter's  wheel,  the  spriag-pola  iastrament, 
and  also  as  used  in  the  modem  Egyptian's 
atelier— (aaated  on  tha  ground,  thia  artist 
employs  one  hand  to  revolve  the  object  to 
be  fcrmed,  holds  the  cutting  tool  in  the 
other,  and  prtaaea  H  oa  the  test  with  hk 
toas>  The  lathe*  aoloatooaflaod  to  shape 
artieles  whoaa  seetions  wera  oir<te^  now 
produces  oval»  eUipHflai,  epioycloidal  and 
eeeentria  worki  copies  medaUioas,  aad 
even  basts  in  eqaal,  enlairged,  or  reduosd 
proportiona--peiformiag  the  wofk  of  the 
engraver,  die  -  sinker,  and  atatuary  or 
sculptor. 

The  richest  figured  tapestry  and  damask 
in  relief,  are  now  produced  by  magic  me- 
fihanism.  lAoma  rival  the  paleuo  and 
burin ; 
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they  weatelandioapei  equal  to  oil  paintbgi, 
and  portraitg  after  tlie  finest  line  engravings. 
Then,  from  the  increase  in  number  of  sew- 
ing machines,*  the  time  would  seem  not 
distant,  when  the  needle  itself,  and  thimble 
win  be  exhibited  in  maseams  with  distaffs, 
spinmog-wheels,  knitting-wires,  tamboar- 
f^ames,  hand-looms,  lace- making  bobbins 
and  pillows,  and  other  antiqnarian  curiosi- 
ties, as  evidences  of  imperfect  civilization. 
In  chromolithography,  automaton  artists 
rival  the  finest  touches  of  old  masters,  and 
shortly  will  multiply  by  millions  their  most 
esteemed  productions. 

Though  not  suspected,  the  power  of  in- 
ventors over  human  affairs,  is  already 
supreme ;  machinery  even  now  governs  the 
vrorld,  though  the  world  does  not  acknow- 
ledge it.— Jfr.  CommitiUmer  Bwbtmk, 


TBB  AMSEXCAN  REAPING  MACHINB. — 8BK 
VOL.  LIT.,    P.  481.) 

(Extract  from  a  Letter  by  Mr.  William  Dray  to 
the  Times.) 

I  have  taken  some  interest  in  the  Ameri- 
can reaping  -  machines  exhibited  at  the 
Crystal  Palace,  and  availed  myself  of  the 
first  opportunity  of  testing  Mr.  M'Cor- 
mick's  invention.  This  I  succeeded  in 
doing  on  my  farm  at  Pamingham  on  Wed- 
nesday last,  before  the  principal  farmers  and 
influential  men  of  Kent,  and  yesterday  at 
Mr.  Ross  Mangles's  farm  at  Guildford. 
The  result  is  so  far  satisfactory  that  the 
saving  to  the  farmer  by  its  use  must  be  very 
great.  I  imagine  the  machine  will  reap, 
effectually,  12  acres  per  day  ;  but,  taking  it 
at  a  lower  rate,  the  result  will  show  a  clear 
saving  of  40  per  cent.  For  instance,  say 
the  machine,  employing  two  horses  and  two 
men,  will  cut  10  acres  per  day,  which  is  a 
moderate  computation,  this  will  be  the  re- 
sult: 

£  s.  d. 

Twoman,  per  dayi  2i.  6d.MM.....M 0    5    0 

Two  horses,  per  day,  St...... 0  10    0 

Hire  of  machine -...  0  10    0 

Binding  and  shocking  10  acres,  Ss.  6d.  1  15    0 

Making  a  total  of £8    0    0 

This  is  taking  the  outside  escpense. 

By  the  old  system,  reaping,  binding,  and 
shocking,  at  10s.  per  acre,  would  cost  5/. — 
sliowing  a  clear  saving  of  21,  on  one  day's 
work,  no  mean  consideration,  besides  giving 
the  farmer  the  opportunity  of  taking  advan- 
tage of  fine  weather  for  clearing  his  crops 
with  certainty,  and  at  a  time  when  good 
labourers  are  often  difficult  to  obtain. 


*  Four  patents  have  been  Issued  ftom  this 
oflioe  tn  such  machines  during  the  past  yesr. 


BATTLB  OF  TBI  RAILWAT  OAUOB8  IN 
AMBftlCA. 

It  would  be  a  good  thing  if  all  the  railroad 
tracks  in  our  country  were  of  the  same 
width ;  but  what  is  the  best  gauge  some  will 
say  ?  Almost  all  our  railroads  have  the 
narrow  gatige — ^the  New  York  and  £rie 
Railroad  however  has  the  broad  gauge — a 
splendid  track,  and  we  can  have  various 
gauges  in  this  State.  It  would  appear  that 
other  States  have  strange  notions  about 
such  things.    The  Cincinnati  GtattU  says : 

The  laws  of  Ohio  established  the  gauge 
or  width  of  the  railway  track  at  5  feet  10 
inches,  while  those  of  Indiana  fix  their 
gauge  at  5  feet  8^  inches — making  a  dif- 
ference of  an  inch  and  a  half  in  the  wi'Jth 
of  the  tracks.  This  difference  is  sufficient 
to  prevent  the  use  of  the  same  rolling  ma- 
chinery on  both  tracks.  It  is  vexatious  and 
detrimental  to  the  interest  of  railway  com- 
panies in  both  States.  The  legal  gauge  in 
both  States  was  inconsiderately  adopted, 
looking  to  no  practical  good.  Roads  in  each 
State  have  been  built,  and  are  now  run  with 
machinery  adapted  to  each  gauge,  and  dif- 
ficulty is  experienced  in  connecting  the 
lines  of  road  of  different  gauges  so  as  to 
secure  the  greatest  advantage  with  the  least 
delay  and  cost  of  transportation.— S^ctcn/j^ 
American, 


ON    MR.    FAIRBAIRm's    PATBNT     TUBULAR 
CRANK.      BY  SIR  DAVID  BRBW8TBR.* 
(Ffwn  RepwrU  of  BriiUh  JnodaUon.) 
**  These  structures  indicate  some  additional 
examples  of  the  extension  of  the  tabular 
system,  and  the   many  advantages  which 
may  yet  be  derived  from  a  judidous  oom- 
bination  of  wrought-iron  plates,  and  a  care- 
ful distribution  of  the  material  in  all  those 
constructions  which  require  security,  rigi- 
dity, and  strength. 

'*  The  projection  or  radius  of  the  jib  of 
these  cranes  is  32  feet  6  inches  from  the 
centre  of  the  stem,  and  iU  height  30  fiset 
above  the  ground.  It  is  entirely  compoaed 
of  wrought-iron  plates,  firmly  riveted  toge- 
ther on  the  principle  of  the  upper  side  bring 
calculated  to  resist  tensiout  and  the  under, 
or  concave  side,  which  embodies  the  cellular 
construction,  to  resist  compression.  The 
form  is  correctly  that  of  the  prolonged  ver- 
tebra of  the  bird  from  which  this  machine 
for  raising  weights  takes  Its  name;  it  is 
truly  the  neck  of  the  crane  tapering  tnm 
the  point  of  the  jib,  where  it  is  2  feet  deep 
by  18  inches  wide  to  the  level  of  the  ground, 


•  For  description  of  this  crane,  with  engravings, 
seeonrlastvol.  p.  S81. 


DOBS  THE  MOON  INFLUENCE  THE  WBATHEB? 
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wliera  it  is  5  feet  deep  and  3  feet  6  inches 
wide.  FrcNQ  this  point  it  again  tapers  to  a 
depth  of  18  feet  under  the  snrfaoe,  where  it 
terminates  in  a  cast-iron  slice,  which  forms 
the  toe  on  wliioh  it  rcTolTes.  The  lower  or 
ooncave  aide,  which  is  oalcnlated  to  resist 
compression,  consists  of  plates  forming 
thfee  ceilsy  and  Tarjing  in  thickness  in  tJbe 
ntio  of  the  strain ;  as  also  the  convex  top, 
which  is  formed  of  long  plates  chain-riveted 
with  coTers ;  but  the  sides  are  of  uniform 
thickness,  riveted  with  T-iron,  and  covering 
plates  4i  inches  wide  over  each  joint  This 
arrangement  of  the  parts  and  distribution 
of  the  materials  constitute  the  principal  ele- 
aseats  of  strength  in  the  crane.  The  form 
of  tho  jib,  and  the  point  at  which  the  load 
is  aoq»ended,  is  probsblj  not  the  most 
Ikvonrable  for  resisting  pressors.  It  never- 
theless exhibits  great  powers  of  resistance ; 
•ad  its  form,  aa  well  aa  the  position,  maj 
safely  be  considered  as  a  curved  hollow  beam 
having  one  end  immoveablj  fixed  at  A,  and 
the  other  end  C,  the  part  to  which  the  force 
is  applied.  Viewing  it  in  this  light,  the 
strengths  are  easily  determined  ;  and  teking 
the  experimente  her«n  recorded,  we  have 
by  the  formula 


w  » 

e 

Weight  of 

Deflection  at  the 

eargoln 

point  of  the  Jib 

torn. 

In  Inches. 

11 

2-05 

12 

2*22 

13 

2-40 

14 

2*60 

15 

2  80 

On  again  turning  the  crane  round  with  a 
load  of  20  tons  there  was  no  perceptible 
■Iteration  in  the  deflection,  and  the  perma- 
nent set,  after  removing  the  load,  was  '64 
inches. 

*'  From  the  above  experimente,  it  appears 
that  the  ultimate  strength  of  the  crane  is 
mnch  greater  than  is  requisite  either  in 
theory  or  practice,  and,  although  tested  with 
nearly  a  double  load,  it  it  still  far  short  of 
its  ultimate  powers  of  resistence,  which  it 
will  be  olMcrved  are  five  times  greater  than 
tlie  weight  it  is  intended  to  bear. 


a  load  of  63  tons,  the  weivht  it  would  nm 
quire  to  break  the  crane.  With  20  tons  the 
ultimate  deflection  was  3*97— "64  of  a  per- 
manent set  a  3*33  inches,  the  deflection  of 
the  jib  due  to  a  load  of  20  tons.  The 
following  constitute  the  eiperimente  made 
at  Keyham  Docks : 

"  Experimente  made  to  ascertain  the  re- 
skting  powers  of  a  new  vrrought-iron  tubu- 
lar crane,  erected  at  Keyham  Dockyard, 
Devonport,  November  8,  1850 : 


Weight  of 

Deflection  at  the 

cargo  in 

point  of  the  Jib 

tons. 

in  Inches. 

•32 

•M 

•65           ^ 

•90 

1*05 

1-30 

]  35 

1-60 

10 

170 

With  5  tons  suspended 
the  crane  was  turned 
completely  roimd, 
without  any  altera- 
tion in  the  deflection. 


With  this  weight  the  crane  was  again  turned 
round ;  the  deflection  in  eight  minutes  in- 
creasing to  1*85  inches,  when  it  became  per- 
manent after  sastaining  the  load  during  the 
whole  of  the  night,  a  period  of  about  16 
hours. 

"  On  9th  November  the  experiments  were 
resumed  ss  follows : 


Weight  of 

Deflection  at  the 

cargo  in 

point  or  the  Jib 

tons. 

in  inches. 

16 

3-00 

17 

3-20 

18 

3-50 

19 

373 

20 

3-97 

it 


The  advantages  claimed  for  this  con- 
struction are  ite  great  security,  and  the 
facility  with  which  bulky  and  heavy  bodice 
can  be  railed  to  the  very  top  of  the  Jib 
without  failore.  It  moreover  exbibite,  when 
heavily  loaded,  the  same  restorative  princi- 
ple of  dasticity  strikingly  exemplified  in  the 
wrought-iron  tubular  girder.  These  con- 
structions, although  diiferent  in  form,  are 
nevertheless  the  same  in  principle,  and  un- 
doubtedly follow  the  ssme  law  as  regards 
elasticity  and  their  powers  of  resistance  to 
fracture." 


DOB8  THB   MOON  IKFLOBMCB  THBWKATBBR? 


From  remote  ages  a  traditionary  opinion 
prevailed  among  the  rude^and  civilized 
too^-people  of  all  nations,  that  the  moon 
infloenoed  the  weather.  A  few  years  sgo, 
the  French  astronomers  reported  sgainst 
this  opinion  as  a  fallacy,  and  the  question 
was  thooght  to  be  settled ;  but  in  the  July 


Number  of  the  American  Journal  ofSeianee 
and  Art9,  Mr.  J.  W.  Alexander  contributes 
a  short  article  on  meteorological  coinci- 
deoces,  in  which  he  itetes  as  the  result  of  a 
long-continued  series  of  observations,  "  that 
the  third  day  before  the  new  moon  regulated 
the  wither  on  ^ph  qoarter-day  of  that 
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GONSTAW.EV  OOlfFSU^^IKG   y^T-WHRE;.. 


lUPi^^pPf  Bvd  «i|»Q  cbancterixed  %ht  general 
Aspect  of  tbevkole  perM-  Tli««i  if  tbe 
new  moon  k8ppw«<i  on  tlie  26ib  of  May, 
1851,  tbe  term  day  was  the  24th;  the 
weather  on  whicki  the  94th  of  May  ^eter* 
mwd  waa  to  he  on  the  26th  qi  Maj>  apd  qh 
the  3rd,  11th,  and  19thQf  4Hn»»  the  <)uarttr 
dayi  reapectivaly  oi  that  lunatloa,''  Thia 
19  an  important  diacoTery,  and  ahowa  thf t 
the  mflufDce  of  tlie  moon  if  apprefiUble, 
contrary  to  the  feneraUy  -  reoeWed  CKpmion 
among  the  learned. 


CONSTABLS'S   COMFBM8ATINO  FLY* 
WBBBL. 

( Pn>TiaioD«lly  Rtgltteied. ) 

S^^ — Permit  me  to  inyite  the  atten- 
tion of  your  readers  to  the  model  of  a 
mechamcal  contrivance  which  I  have 
plaecd  in  the  Induslrial  fixhibitioB, 
under  the  titfo  of  **A  Compenaating 
Fly-wheeL"  Its  purpose  is  to  convert 
into  an  uniform  force  the  varying  force 
derived  firom  reciprocating  steam  -  en- 

rnes.    As  to  its  mode  of  effecting  this, 
beg  to  present  you  the  following  ex- 
planations : 

The  fly-wheel)  as  ordinarily  applied 
to  steam-engines,  effects  two  purposes — 
it  carries  the  engine  through  the  dead 

SointB  of  the  crank  revolution,  and  it 
oes  this  effectually ;  it  also,  in  a  mea- 
sure, corrects  the  variations  inseparable 
from  a   power  communicated  through 
a    crank;    this    latter    service,    how- 
ever, it  perfbrms  only  approzimatelv, 
and,  heing  /ixwi  upon  the  main-shaft, 
it  transmits  all  its  uncorrected  irregu- 
larity through  any  train  of  machinery 
connected  with  it,  in  many  cases  to  the 
great  detriment  of  the  manufacturing 
work  it  has  to  nerform,  and  often  occi^- 
sioning  the  rapia  destructioa  of  the  gear- 
work  through  which  the  power  is  trans- 
mitted.   This  defect  i«  incurable  under 
the  existing  method  of  using  the  fly- 
wheel ;  for  although  every  augmentation 
of  its  weight  win  bring  its  oscillatory 
movements  within  a  more  limited  range, 
yet  no  weight  of  metal  wil|  ever  entirely 
correct  thero.     In  the  scheme  involved 
hi  the  model  to  which  I  invite  your 
attention,  the  hopeless  task  of  compelling 
the  fly-wheel  to  steadiness  is  abandoned, 
It  heing  permitted  to  take  up  its  oscilla- 
tory motion  according  to  its  pleasure  or 
icJipric^,  whil^  all  the  ^uhseqi^ent  machi- 


nery ^  secure^  fnnxj  PV^^^JV*  i^  tk« 
lightest  degree,  of  tlies^  oscuUstiona, 

The  I9««iui  hy  which  I  proposo  lo 
effect  this,  coQUsts  in  releasing  the  fly* 
wheel  from  iU  rigid  ceoneetion  wtlli 
the  main-shaft,  and  sabatituting  there* 
fere  a  spring  or  springe,  throsigh  whiob 
the  foree  is  eonveyed,  and  then,  by  a 
farther  device,  correcting  the  small 
remainhig  irregularity  that  results  firom 
the  re-action  of  the  snrings  when  under 
different  degrees  of  enforcement 

It  will  be  apparent  to  every  mechaui- 
cal  person  that  construQtive  arrangements 
comprehending  the^e  pr^lclple8  m  actioQ 
may  assume  a  greM  variety  of  forms 
and  combinations,  I  will  prooeed  te  do* 
seribe  that  whioh  I  have  adopted  in  the 
model  in  the  ExhibitioB. 

The  flftodel,  the   eeseBtial  parts   ef 
which  are  shown  in  the  aeoeospanyiog 
diagrams,  eoBslsts  of  a  fly-wbeel  ef  S 
feet  diameter,  haviag  six  tc^mn^  hanghif 
9oo9e  upon  a  cvlindmal  end  of  the  main^ 
shaft;    referrniff  to  the  diagrams,    in 
fig.  1  a  portion  of  the  fly-wheel  is  shown, 
marked  A,  and  the  end  of  the  main- 
shaft  C;    imm^iately  behind  the  fly- 
wheel are  three  other  arms,  issuing  from 
a  boss  which  is^ed  on  the  SiRfie  main- 
shaft  (flg.  2)  D;  £  is  a  pin  for  eonnec- 
tion  with  the  crank-arm  or  connecting- 
rod.    On  the  face  of  each  alternate  one 
of  the  fly-wheel  arms  there  liea  a  spiral 
spring,  which   is  partially  cqippresaed 
between  two  studs  (flg.  l)  FF,  which 
are  fixed  to  the  arms  of  the  wheel ;  a 
bolt  GG   passes   ft^Iy  through   the 
springs  and  studs^  which  being  drawn 
upwards  (towards  the  rim  of  the  wheel), 
forces  the  spring,  by  means  of  a  oolUr 
at  the  lower  stud^  into  closer  compres- 
sion.   The  holt  18  connected  witn  ^be 
roller  B  by  a  leather  stru) ) ;  the  am- 
dle  of  this  roller  passes  through  a  hole 
in  the  rim,  and  carries  o*  the  other  aide 
another  roller  (fig.  2)  I,  whieb  in  like 
maBBor  ia  iMteaed  to  a  pin  at  Oie  i^iper 
end  of  the  arm  B  by  the  strap  K. 

The  fly-wheel,  durinff  the  part  of  its 
revolution  in  which  l£e  steam  has  a 
pQwer  superior  to  the  resisting  force, 
will  advance  by  acceleration,  but  the 
fixed  arm  not  partaking  of  the  increased 
speed,  the  space  between  the  roller,  I, 
and  the  arm  B  will  be  increased,  and  by 
the  action  of  the  rollers  the  spring  win 
be  compressed:  that  period  being  passed. 


cQNaiujjL  a  oowKHUTisa  rLT-wswH. 
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tiifl  pUce,  wUi)  reapect  lo  tbe  neui  place, 
from  whtoh  it  itarted.  Now,  when  ibe 
dj-vbeel  adTuccB,  bj  in  QtcilUling 
mtiemsaUi  it  will  letve  the  arin  B  be- 
biod,  aad  (he  itrap  coqaecdog  it  with 
llw  roller,  I,  will  occuion  the  roller  (a 


WOT*  M  iu  uEiB.  vbiali  will  miOt  ip  Itu 
draving  up  of  the  bolt,  and  wQprcaamg 
tbe  apriogi  and  ibe  reierw  will  hapsen 
wbeo,  Ibmugb  it«  ouilUtioaa,  tbe  fi;. 
wheel  loaet  ipead ;  and  thui  tha  fl;-wbMl 
will  fo  on  occilUting  twice  in  every  re- 
vclutioii,  the  osoilUiiQai  plajlng  aoiMthlj 
and  hamleMljF  upon  the  ipring. 

R|.2. 


Now  If  bo*  dw  roHm  be  e^llndtra 
i#  Ae  UMe  diaMMer,  tb«  Tceotlte  fbfec 
ef  Ibe  aaapremd  »priag,  and  tb«  fbrM 
dreggiDgiM  led  ana  and  main  abaft  will 
be  equafi  and  aa  eonitaat  TarlatloDa  will 
take  phra  la  the  omnprMiioD  of  the 
miiBf,  an  e^nal  aarlaljon  will  occur  in 
tne  l^rce  leading  tbe  arm  i  'nd  altboNgh, 
ta  a  great  extent,  an  e^oaliaaticn  viU 
bare  been  effccWa,  tbe  problem  of  the 
WOTeraion  gf  a  flDCtnaiing  force  into  a 
aaaalnn*  fore*  baa,  aa  yet,  raoelved  ao 

Bat  tbe  rolkn  are  not  both  eylinderat 
Ibe  e«ke  marked  I,  b  boaaded  bj  an  irre- 
gntar  oarrc,  a  part  of  whieh — diitiO' 
Mairiicd  br  red  eolaar  en  tbe  <Hao  of  both 
Ute  model   ind  di^raoi,  and  whieh  I 


name  tbe  laodynanie  Cnrre  — (i  ao 
hrmed  tbal,  hi  jia  rotary  motion,  tbe 
lever  of  nrialanoe  wiibfn  it,  througb 
whloh  and  the  atrap  K  tbe  fixed  arm 
acta  againit  the  force  oftbe  tpring,  thall 
breome  lengthened  ai  ibat  ftiree  iacreaaea 
— tbe  earre  offering  in  every  poaition  a 
lever  of  reiiitanoe  prapartional  to  the 
Ibroa  of  the  apring.  With  tbla  final  ap- 
pBance,  a  perfect  nniformity  of  foroe  it 
obtained,  and  die  problem  propoaed  !■ 

I  propoee  new  U>  htqnlre  what  will 
ocenr  ni  the  aalual  working  of  a  apedfie 
■team  engine  with  iheae  appllancei.  In 
the  eaae  T  propoee,  tbe  model  aball  be 
extended  in  all  ita  pert*  linearly  in  the 
ratio  of  S  10  10;  (he  flywheel  will  then 
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be  of  10  feet  diameter,  and  will  have 
1,500  lbs.  weight  in  its  rim.  The  engine 
to  be  of  10-horse  power,  clear  of  all  loss 
by  friction  or  otherwise,  in  its  own  parts ; 
strokes,  40  per  minnte.  The  steam  may 
lie  applied  to  the  piston  at  any  amount 
of  pressure,  and  be  worked  expansively 
or  not.  The  springs,  as  in  the  model,  to 
be  three ;  coiled  of  steel  wire,  '25  inches 
in  diameter;  the  coils  to  measure  2^ 
inches  in  diameter  to  the  middle  of  the 
wires ;  the  space  between  the  coils,  when 
the  spring  is  relaxed,  to  be  equal  to  the 
diameter  of  the  wires ;  the  number  of 
coils,  70 ;  its  whole  length,  when  un- 
compressed, consequently,  will  be  35 
inches.  Such  a  spring  will  suffer  com- 
pression of  l']7  inch  for  every  10 lbs.  of 
compressive  force.  I  propose  that  each 
spring  shall  be  confined  between  the 
studs  with  a  force  of  40  lbs.,  by  which 
the  length  will  be  reduced  to  30 '32  ins. : 
this  compression  is  not  necessary  to  its 
proper  action,  but  it  keeps  the  length  of 
the  spring  within  convenient  compass. 
The  breadth  of  the  rim  I  propose  shall 
be  7  inches;  therefore,  the  circumfer- 
ence of  a  oireie  at  the  middle  of  the  rim 
will  be  29*6  feet ;  and  the  speed,  at  this 
place,  will  be  1,184  feet  per  minute.  The 
mean  force  communicated  at  any  point 
in  this  circumference  will  be  equal  to 
279  lbs.  Let  this  force  be  transmitted 
through  three  springs  to  the  three  arms, 
then  we  shall  have  force  93  lbs.  applied 
to  each  arm. 

A  wheel  thus  circumstanced  will  have 
an  oscillating  motion  of  1*26  inch  from 
its  mean  place,  and  the  measure,  be- 
tween the  extremes  of  its  oscillations, 
will  be  2*52  inches ;  and  as  the  axis  of 
the  rollers  is  placed  in  this  circle,  the 
variations  in  tne  compression  of  each 
spring  will  be  of  the  same  measure— 
(2*52  inches.) 

Now,  since  the  compression  of  the 
spring  is  ri7  inches,  with  a  force  of  10 
pounds,  a  compression  of  252  inches 
will  be  the  exponent  of  a  force  of  21*54 
pounds,  and  21*54  pounds  will  be  the 
variation  of  force  communicated,  from 
the  fly-wheel,  to  the  fixed  arm;  and 
since  Uie  mean  force,  applied  to  one  arm, 
is  93  pounds,  the  maximum  force,  when 
the  fly-wheel  is  at  the  extreme  of  its 
advance,  will  be  103*77  pounds ;  and  the 
minimum^  in  the  contrarv  position, 
82-23  pounds ;  and  this  variation  is  so 


moderate,  that,  for  most  of  the  purposes 
to  which  steam  engines  are  applied,  it 
would  have  scarcely  any  appreciable 
disturbing  effect. 

For  the  final  correction  of  this  re- 
mainder, the  Isodynamic  Curve  must 
have  a  length  equal  to  the  extent  of  the 
action  of  the  springs,  or  the  wheel's 
oscillations,  2*52  inches  ;  and  the  radius 
of  resistance  of  the  minimum  force  must 
be  that  of  the  maximum,  as  the  smallest 
force  of  the  spring  is  to  the  greatest ; 
ihat  is,  as  82*23  to  108*77. 

Widi  respect  to  the  minimum  weight 
of  fly-wheel  that  may  suffice  in  a  given 
engine,  under  these  arrangements,  it 
must  depend  upon  the  range  of  action 
that  can  be  obtained  in  praetieable 
springs.  In  the  case  I  have  assumed,  I 
have  proposed  a  wheel  with  a  rim  of 
1,500  pounds;  if  I  had  Uken  half  that 
weight,  the  length  of  the  are  of  oscilla- 
tion would  have  been  doubled ;  and  if 
we  could  employ  springs  in  which  the 
range  of  compression  would  be  twice 
as  great  as  in  those  proposed,  when  acted 
on  by  the  same  force,  we  should  have  a 
regulating  power  of  the  same  efficiencjr ; 
and  if  we  desire  to  perfect  the  uniformity 
of  force,  we  might  do  so  by  employing 
an  Isodynamic  Curve  of  twice  the  length* 
keeping  the  radii  which  constitute  the 
levers  of  resistance,  of  the  length  pro- 
posed in  the  first  case,  and  the  action  of 
the  engine  would  be  the  same. 

This  invention  claims  not  merely  to 
improve,  but  to  perfeei  the  action  of  the 
Beciprocating  Steam  Engine ;  it  is  sim- 
ple, of  easy  and  inexpensive  conBtnto- 
tion,  and  but  little  liable  to  go  out  of 
repair;  therefore,  I  venture  to  believe 
that  it  will  be  appreciated  by  dl  persona 
practically  or  toeoretieally  interested  in 
the  action  of  steam  engines. 
I  remain.  Sir, 

Your  most  obedient  Servant, 

William  Constablb. 

Note.  —  A  proper  method  of  trying  the 
action  of  the  model  is,  to  tttnd  at  the  right- 
band  tide,  holding  one  of  the  arms  of  the 
fly-wheel  in  the  left-hand;  then  applying 
the  palm  of  the  right-hand  to  the  fiied  am 
in  advanoe,  and  fordog  the  arms  apart.  It 
will  require  a  force  of  about  forty  ponnda 
to  bring  the  aprings  into  action.  The  two 
arma  marked  A  and  B,  at  the  back,  are  in 
the  right  position  to  each  other  for  handling. 
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THS  moon's   SVUPACB. 

Tha  number  and  magnitude  of  crater 
formed  moantains  with  which  CTery  portion 
of  the  moon's  surfMse  appears  to  be  covered, 
seema  to  lead  to  the  oonclasion  that  these 
are  really  the  craters  of  extinct  lanar  toI- 
eanoea ;  the  freqaent  occurrence  of  the 
central  cone  being  considered  as  the  result 
of  the  last  ernptiTe  effbrts  of  an  expiring 
Tolcano,  a  festure  of  Tolcanic  craters  on  the 
earth's  surface.  This  central  cone  has  been 
shown  to  exist  in  the  majoritj  of  the  lunar 
craters;  and  the  oonclusion  consequently 
appears  probable  that  they  are  the  result  of 
the  same  kind  of  action  which  has  produced 
theoa  on  the  yolcanos  of  the  earth. 

Tlie  cause  of  the  vast  numbers  of  such 
volcanic  mountains  with  which  the  lunar 
sarfaee  is  coTcred,  has  been  assigned  by 
■one  to  the  rapid  consolidation  and  con- 
traction of  the  crust  of  the  moon,  whose 
maas  or  bulk  being  only  1- 64th  of  that  of 
Ae  earth,  while  its  surface  is  the  l-16th, 
has,  in  consequence  of  these  proportions,  a 
radiating  or  heat-dispensing  surface  four 
timea  greater  then  that  of  the  earth  in  rela- 
tion to  its  bulk.  From  this  consideration, 
it  baa  been  suggested  by  the  exhibitor,  that 
by  the  rapid  cooling  and  collapse  of  the 
emst  of  the  moon  on  its  molten  interior,  the 
Huid  matter  under  the  solid  crust  has  been 
by  tfala  action  Ibroed  to  find  an  escape  through 
the  superincumbent  solid  cmst,  and  come 
forth  in  those  vast  v<dcanic  actions  which  in 
Boaae  remote  period  of  time  haTo  cohered  its 
surface  with  the  myriads  of  craters  and  toI- 
oanic  features  that  give  to  its  surface  its 
reasarkable  character. 

The  Tast  magnitude  of  the  lunar  craters, 
H  has  also  been  su^^ted,  are  due  to  this 
rapid  collapse  of  Sie  moon'a  crust  on  its 
molten  interior,— the  action  as  regards  the 
wide  dispersion  of  the  ejected  matter  being 
enbaneed  by  the  lightness  of  the  erupted 
matter,  seeing  that  the  force  of  grsTity 
which  gives  the  quality  of  weight  to  matter 
on  the  moon,  as  on  the  earth,  is  lees  on  the 
Burfaee  of  the  moon  than  on  the  earth,— so 
that  the  collapse  action  had  to  operate  on  a 
tory  light  materiaL 

The  causes  of  those  tast  rsngea  of  monn- 
taina  seen  on  the  moon's  surlhoe  has  been 
suggested  to  be  produced  by  the  continued 
progress  of  the  collapse  action  of  the  solid 
erast  of  the  moon  crushing  down  or  follow- 
ing the  contracting  molten  interior,  which, 
by  the  gradual  disi^rrion  of  its  heat,  would 
retreat  from  contact  with  the  interior  of  the 
solid  crust,  and  permit  the  crust  to  crush 
down  and  so  force  a  portion  of  the  original 
sufffeoe  out  of  the  way,  and  in  consequence 
of  this  actioo  cause  siui^  to  assume  the  form 
and  arrangtmont  of  mountain  ranges.    In 


illustration  of  this  important  action,  the 
familiar  case  of  the  wrinkling  of  the  surface 
of  an  apple,  by  reason  of  the  contraction  of 
the  interior  and  the  inability  of  the  snrfiMM 
to  accommodate  itself  to  the  change  other- 
wise, has  been  adduced. 

The  origin  or  caase  of  those  bright  lines 
which  radiate  from  certain  ▼olcanic  centres 
on  the  moon's  surface  (Tycbo,  for  instance) 
has  been  illustrated  by  the  experiment  of 
causing  the  surface  of  a  globe  of  glass  filled 
with  water  to  coUspse  on  the  fluid  interior, 
by  rspidly  contracting  the  surface  wlule  the 
water  had  no  means  of  escape.  The  result 
was  the  splitting  or  cracking  up  of  the  sur- 
face of  the  globe  in  a  multitude  of  radiating 
cracks,  which  besr  the  most  remarkable 
similarity  to  those  on  the  moon.  This  sub- 
ject is  also  illustrated  by  reference  to  the 
manner  in  which  the  surface  of  a  finozen 
pond  msy  be  made  to  crack  by  pressure  from 
underneath  —  so  yielding  radiating  cracks 
from  the  centre  of  divergence,  where  the 
chief  discharge  of  water  will  take  place, 
while  simultaneously  all  along  the  lines  of 
radiating  cracks  the  water  will  make  its 
appearanoe : — ^thus  explaining  how  it  is  that 
the  molten  material,  which  had  in  like  man- 
ner been  under  the  surface  of  the  moon 
during  that  period  of  its  history,  appears 
to  have  come  forth  simultaneously  through 
the  cracks,  and  ap}>eared  on  the  surface  aa 
basaltic  or  igneous  overflow,  irrespective  of 
surfsce  inequslities. — lUuatroitd  OaitUopie 
qf  the  Great  Sxhibitum.^Part  IL 


CAYB'a  IMPEOVBD  DITIIIO  BILL. 

A  new  and  happy  modification  of  the 
diving-bell  has  been  invented  by  Mr.  Cave, 
the  eminent  engineer,  for  the  purpose  of 
descending  to  the  bottoms  of  rivers,  and 
carrying  on  works  there  with  greater  facility 
than  by  the  ordinary  diving-bdl.  On  the 
front  td  a  dredging  vessel  is  placed  a  large 
chamber,  made  of  sheet  iron,  having  the 
form  of  an  elongated  hemispherical  cup,  22 
feet  9  inches  in  diameter,  and  16  feet  3  ins. 
in  height.  In  the  centre  of  the  bottom  of 
the  vessel  there  is  a  large  opening  which 
communicates  with  the  river,  and  in  it  is 
placed  vertically  a  large  cylinder  of  sheet 
iron,  open  at  dther  extremity,  and  which 
can,  by  means  of  grooves,  be  lowered  to  any 
depth  that  may  be  required.  When  it  is 
desired  to  examine  the  bottom  of  the  river, 
it  suffices  to  lower  the  cylinder ;  and,  by  the 
aid  of  an  air-pump,  a  large  quantity  of 
oompressed  sir  is  forced  into  the  chamber. 
The  water  by  that  means  is  expelled  under* 
neath  the  cylinder,  until  at  length  the  bot- 
tom of  the  river  is  left  dry.    The  woikmm 
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cuL  thau  deicend  iniida  tha  cylinder,  M^d 
procseed  vitb  the  work  without  any  diffi- 
culty. 

For  cQiDinuQioatiDg  from  without  with  the 
chamher  there  ia  provided  an  ante-chamber, 
for  persons  to  go  in  and  ont  without  allow- 
ing the  oompeased  air  to  escape  from  the 
inner  chamber.  The  doors  of  the  inner 
ehanber  are  hennetically  closed,  by  which 
means  ^e  loss  of  oompraued  air  ia  smaU, 
iind  ia  eaaily  repltoed.  For  the  purpose  of 
opening  the  inner  door,  it  is  necessary  to 
open  t  yalve  to  allow  a  small  quantity  of  air 
in  the  ixmer  chamber  to  eicapeinto  the  ante- 
room, to  reatore  a  balance,  and  make  the 
pressure  the  same  on  both  sidea  of  the  door. 
And  a  similar  contrivance  ia  necessary  in 
the  outer  doorj  but  before  the  lalve  is 
opened  in  the  outer  door,  care  must  be  taken 
to  doae  the  inner  door  and  valve.  There  is 
another  contrivance  for  forming  an  air-tight 
connection  hetween  the  vertical  cylinder 
before  described  and  the  chamber*  Tbda  ia 
effected  by  a  flexible  ioint  or  tube  made  of 
leather ;  one  end  ia  fastened  to  the  bottom 
of  the  chamber,  and  the  other  to  the  top  of 
the  cyUader,  This  leather  flexible  tube 
allowa  some  play  in  the  cvlinder,  so  as  to 
adapt  it  to  larioua  depths  of  water,  or  varia* 
tiona  in  the  depths  of  the  river.  The  coqi- 
preasion  of  the  air  is  ?ery  eaailj  accom- 
plished by  the  ateam  engine  which  usuaUy 
accompaniea  dredging  vessels.  The  engine 
works  two  ak-pumpe,  which  oommunicate 
by  a  pipe  lo  the  chamber,  and  supply  eom- 
pressed  air  at  discretion :  of  course,  the 
density  of  the  air  must  be  in  proportion  to 
the  depth  of  the  water.  It  would  appear 
that  thie  worinaen  da  not  feel  any  pnrtienlar 
diffionlty  in  working  in  auch  an  atmosphere ; 
the  only  ioconvenienoe  in  the  angmcntati«« 
of  the  4ensity  of  the  air  ia  a  alight  preasuye 
and  noiae  in  the  eara.  Thia  veasel  on  the 
Seine  ia  only  an  ezperiaaental  one,  to  show 
that  all  deaoriptions  of  work  can  be  per- 
formed under  water  with  the  greatest  (iaol- 
lity.  M.  Cave  haa  already  established  two 
similar  veasels  for  seouring  the  mud-banks 
of  the  Nile.  The  dimenaioBa  of  them  are 
muoh  lavger,  the  eylindera  being  89  feet  3 
iaekse  by  19  (eet  6  inchns.— TAe  4reit<eel 
m4  Cml  MrngmHT. 


THB  VAMMOTB   CAYS  OF  AVULXCA, 

The  last  Number  of  SUHmtM'i  Jmrmi 
•ontalns  an  intereating  aoeonnt  of  the  Mam- 
moth Cave,  in  a  letter  addressed  to  Professor 
Grnyot  by  Professor  SiUiman,  Jnn.,  who  has 
reeently  made  an  exploration  of  its  mya- 
tesiea ;  and  alao,  in  eonneetMi  with  Mr.  R« 
N.  Mastell,  mads  a  caUsclhm  «f  the  animris 


found  there.  One  ttioQSp1)4tri<;  phenomenon 
attracted  the  attention  of  these  gentlemen, 
and  taxed  their  ingenuity  for  a  satisfactory 
explanation;  vix.»  The  blast  of  cool  air 
blowing  outward  from  the  mouth  of  the 
oave>  which  rendered  it  i&early  impoaaihle 
to  enter  with  a  lighted  lamp.  If  the  external 
air  has  a  temperature  of  90°  Fahr.,  tlie  blast 
amouuts  to  a  gale)  hut  if  the  air  withaut 
has  a  temperature  of  «»9 — 60^,  no  current 
is  observed*  and  the  flame  of  a  lamp  held  in 
a  lavousable  position  indicatea  none.  It 
immediately  occurred  to  me  (said  Professor 
Sillinum)  that  there  must  he  two  currents, 
one  above  of  warmer  airi  passing  inward, 
and  one  below  of  eoldar  au:,  paasing  out- 
ward, and  the  reverse;  hut  experiment  soon 
satisfied  me  that  this  was  not  the  case*  Only 
ope  current  could  be  discovered,  and  on 
inquiry  of  our  intelligent  guide,  1  had  found 
that  thia  phenomenon  had  attraoted  his  at- 
tention, and  that  he  was  astisfied  from  many 
ohseryatioos  that  only  one  current  existed, 
and  that  thia  flared  9ui  when  the  external 
air  was  above  6(1^  and  tumord  when  this  waa 
hcdow60^ 

The  phenomaaon  is  accounted  for  by  Pro^ 
faaaor  SiUiman  on  scientific  principle^  as 
foUows : — The  mouth  of  the  caye  ia  the  onlv 
eommunieation  between  the  external  air  ai|4 
the  vast  labyrinth  of  galleries  and  avenuas 
whieh  stretch  away  for  many  milea  in  the 
aoUd  Uflsestone.  The  air  in  theae  undei- 
ground  cxoa^ationa  ia  pure  and  axhilaratinf  , 
whi^  may  in  part  be  acftonnted  for  by  the 
nitre  beds  of  iacredihle  extent,  as  the  nitro- 
gen which  is  consumed  in  the  formation  of 
the  nitrate  of  lime  must  have  its  proportion 
of  free  oxygen  diaengsged,  thua  encu^ng 
thia  subterranean  atmosphere  with  a  laiger 
portion  of  the  exhilarating  principle.  The 
tamperature  of  the  cave  is  uniformly  69°9 
summer  and  winter  s  and  thia  ia  peohably 
very  near  to  the  annual  meaa  o(  the  external 
air.  The  eipansion  which  aeeoaapaniea  an 
elevation  of  temperature  in  the  outer  air  ia 
immediately  felt  by  the  denser  air  of  the 
eave,  and  it  flowa  out  ia  obedience  to 
the  law  of  motion  in  fluidsi  and  the  outward 
current  continaes  without  internypition  as 
Isng  aa  the  outer  air  has  a  higher  tempera- 
ture than  the  save. 

Tha  phenomena  of  Ufo  within  tha  cava  are 
comparatively  law,  but  interesting.  These 
SM  several  insects,  the  largeet  of  which  is  a 
sort  of  ciieket,  with  enormously  long  an- 
tennm.  There  are  aeveral  speeiea  of  Caleoptra* 
saostly  bnnrawiog  in  the  nitre  earth.  There 
are  aome  small  speeiea  of  water  inseeta» 
•apposed  lo  be  evuetaaeoua.  Of  fish,  thsrs 
are  two  specias,  one  of  whidi,  aa  ia  «^ 
known,  is  entirely  eyeless  &  the  other  has 
asternal  ejpea,  but  is  ^uit^  bli«d«   Th«  oakj 
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bmubmI,  ezoefit  the  bate,  ii  a  rj^t,  wluch  jU 
▼ery  abandant.  Professor  Silliman  is  of 
oploioa  that  the  excaTatiena  of  the  Mam- 
moth Cave  faaf e  been  fqrmtd  bj  water,  end 
by  no  other  cauae. 


noil  Buf|»Du«9e  |w  vm;w  tqujiu   . 

Within  Ihe  past  two  years »  a  groat  nnm« 
ber  of  eaat«iroa  bnildinge.haTe  Wn  ereetod 
in  Nf«.  Yoek.  The  dodgner  and  eonr 
atnaefeor  of'tteso  bnikdtngs  is  Mr.  Begavdnv, 
■Hm  enlkknown  inTentor»  who  may-  welt  be 
teraied.<«the  man  of  Iten  Oenins."  Hla 
Iton  hooaas  nro  momikeinrad  in  an  intt 
ediiae  ha  Centre*  atveet,  this  osty,  where  tim 
hwanieae  ie  noweondncted  vndw  the  Arm  of 
Bogardas  and  Hoppin ;  the  latter  a  genHs- 
ninn  of  saN|ilialle  taate  and  genins  also.  • 

A  grent  nnmber  of  ovr  new  fme-«tene 
nod  brick  bnildinfrs  hwra  eaet4ron  fronts  on 
the  fbet  ftoeiea  The  oaeHogs  am  beantiAil) 
end  wo  am  glad  to  sen  this  metal,  ao  plutie 
-yot  so  dqrablo  and  strong,  eomlpg  into  mote 


On  32nd  ftreet,  near  North  River,  Ie  an 
Iron  towes  in  oooreo  of  ereetloD)  for  the 
pnrpoae^f  nnObeenmtory  and  an  alarm* 
bott.  The  spot  itself  is  retber  elevnted. 
Hw  .fbnndntion  Is  iaid  14  fset  below  the 
smHheoof  the  gwmnd^  and  is  supported  and 
bensed  with  4son  sboMe  sniik  in  soHd  foek^ 
The  bnildiog  is  entirely  open  between  the 
oolnssne,  thns  ollbring  bnt  little  resistnnoe 
to  tho  wind  I  and  snob  ie  the  weight  of  ma- 
4osia)y  tint  when  done,  a  preesnre  of  14,066 
Mm^  wonM  ^reqnired  to  move  either  of  its 
snooirstoriee  from  the  perpendicnlai^, 
they  not  Ihetoned  -et  aH. 

Thie  towerwhen  done  wni  be  «bont  100  ft. 
high)  eo  fliuwudlug  I^pmb  that  elevated  point 
^  dlHhwl  view  of  nearly  tho  whole  city  and 
iaiandl  K  Into  be  snrmonnted  by  anOb- 
aervnlory,  where  a  wateb  i»  to  be  kept  sub- 
ject to  direction  of  the  Fire  -  department. 
Tho  oeeeniiato  be  by  a  winding  statrtase 
oo'lho-lneldo,  and  it  Is  to  be  completely  fire- 
pioofi — BektUiJh'  AmeHctot, 


Near  Hoboken  viUage^  on  the  other  side 
of  the  river  opposite  bar  city,  there  is  a 
strong  enclosure  290  feet  long»  in  which  is 
a  most  wonderfal  appsratns — or  rather 
huge  artificial  dragon— near/y  ready  fir 
launching.  It  is  a  huge  cigar- stiaped  bal- 
loon 260  feet  long,  and  24  its  greatest 
diameter.  It  lias  a  car  64  feat  in  length, 
very  sharp  at  either  end,  width  5  feet,  height 
6  feet  4  inches,  the  whole  composed  of  a 
strong,  li|ht  wooden  Crsme,  covered  with 


canvass,  with  doors  and  glass  windows.  |t 
is  to  be  propelled  by  two  of  the  moat  beau- 
tifal  engines  ever  coostructed.  They  are 
.made  of  gun-metal  and  csst-steel,  are  of  \2 
horse  power,  and  are  to  work  20  inch  stroke 
66  times  per  minute,  which  will  give  400  rfe- 
volutiona  to  two  propelling  fans.  The  entire 
weight  of  the  car,  float,  and  fij^tures,  is  but 
«bout  4,000  poumis,  leaviog  2^500  pounds 
surplus.  It  u  designed  to  ran  about  200 
feet  above  the  surface  of  the  earth,  at  a  rate 
of  speed  varying  from  ^5  to  50  miles  per 
hour,  [t  is  caicnlated  that  the  gas  vdll 
have  an  upward  buoyant  force  sufficient  to 
raise  more  than  6,000  Ihe«  above  the  ground. 
The  engines  only  weigh  181  lbs.  They  are 
constructed  by  Mr.  Robjohn»  a  most  in- 
genious mechanician,  one  who  can  make  a 
balloon  gQ  if  neat  and  well- constructed 
machinery  can  do  it. 

It  18  designed  to  drive  this  vessel  by  steam  \ 
and  to  obviate  the  neoessity  of  cosl.  Mr, 
Robjohn  says  he  has  discovered  a  plan  of 
decompoaing  water,  which  is  converted  into 
steam,  by  the  combastion,  and  this  steam  if 
again  condensed  and  returned  for  decom- 
position. 

The  most  s)(ilfal  and  best  of  men  are 
ohentimes  led  away  by  enthusiasm,  and  It 
is  a  good  thing  for  science  perhaps  that  i^ 
is  so. — ScipiUfic  American, 

AV  BLEOTETCAL  TACTOnT. 

The  following  remarkable  phenomenon 
connected  with  frictional  electricity  deve- 
loped ki  a  thlrl^d-mill  in  Glaagow  may  prove 
intereating  to  many  of  your  scientific  ite- 
ders,  as  it  affords  a  strong  connecting  link 
in  the  chain  of  eviJence  establishing  the 
identity  aC  tilt  elootrieitieo  dsf  eb«^  by 
liietion  and  by  ohemicid  aotion. 

For  some  time  past  the  hnpdo  eaaplpyed 
at  the  factory  in  which  this  occurrence  takes 
place  have  been  seriously  annoyed  by  re- 
ceiviog  amart  sparka  and  shocks  when  ap- 
proachmg  or  handling  the  machinery.  The 
Qonstruction  of  the  miU  is  t&at  of  a  nnmber 
of  flats  or  floors  one  above  another,  laid 
over  with  a  coating  of  asphalte,^  on  which 
the  machines  are  placed,  oolted  to  a  sole- 
plate  of  iron.  The  ceilings  are  supported 
by  a  series  of  Iron  columns  running  down 
the  centre  of  each  floor,  and  having  coonec 
tlon  with  the  earth, — but  owing  to  the  cir- 
cumstance of  the  asphaltum  floor,  in  a  state 
of  tolerable  insulation  as  regards  the  ma- 
chines. The  power  is  derived  by  drum- 
shafts,  running  parallel  to  the  wall»  and 
Supported  on  hanging  brackets  attached  to 
lateral  iron  beams  in  connection  with  the 
columns ;  motion  being  communicated  to 
the  machi|)ef7  ^y  leather  and  gutta  percha 
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belta.  Each  floor  of  the  factory,  therefore, 
aisumes  the  condition  of  a  Tsst  electrical 
machine,  the  lathes  representing  the  prime 
conductor,  and  the  dmms  and  belts  the  ex- 
dting  medium.  As  may  be  supposed  under 
these  circumstances,  the  amount  of  fluid 
continuously  generated  is  something  consi- 
derable, and  likely  to  have  caused  much  dis- 
comfort to  the  workpeople  at  a  time  Vvhen 
their  lathes  were  not  in  connection  with  the 

earth. 

The  result  of  my  experiments  may  be  stated 
as  follows:— The  electricity  developed  at 
shaft  and  drums— negatite  ;  that  at  the 
lathes — positive.  When  the  current  of  elec- 
tricity was  connected  so  as  to  flow  through 
a  jar  of  solution  into  the  earth,  a  feeble  bat 
continuous  stream  of  gas  was  liberated  at 
the  electrodes.  The  most  remarkable  expe- 
riment, however,  was  its  power  of  inducing 
continuous  magnetism  in  a  bar  of  soft  iron 
surrounded  with  a  helix  in  the  manner  of  a 
voltaic  magnet.  The  magnetism  there  de- 
veloped deflected  a  magnet  either  way,  and 
had  a  sensible  effect  on  the  suspension  of  a 
small  bar  of  iron  at  the  poles  of  the  magnet, 
which  exhibited  in  all  respects  the  pheno- 
mena incidental  to  the  voltaic  current.  Un- 
fortunately, the  coil  of  my  galvanometer  was 
of  a  different  construction  from  that  which 
1  required  for  the  experiment, — and  I  have 
in  consequence  been  unable  for  the  present 
to  oomplete  the  interesting  and  valuable  fact 
of  a  permanent  deflection  being  obtained 
upon  that  instrument. 

N.  J.  HOLMBS. 

Athenmtm, 


•PBCXnOATIONa  OF  BNOLIBH  PATBMTS  BN- 
KOLLBD  DVBIMO  THB  WBBK  BNDING 
AUGUST  21,  1851. 

Bbnjamin  Lbdgbr  Shaw,  of  H udders- 
field.  For  improvement9  in  cUaning  and 
jtrepofing  wool  and  flbrout  or  textile  mate- 
riah,  and  in  the  manufacture  qf  coloured 
yarne  of  wool  and  other  fibrea^  and  in  weav' 
ing.     Patent  dated  February  5,  1851. 

CMm.— I.  In  machinery  or  apparatus 
for  ••cleaning  and  preparing  wool," — the 
application  of  a  series  of  chains  composed 
of  plates  or  links  of  thin  steel  or  other  sait- 
able  material,  notched  or  indented  on  their 
edges,  and  so  arranged  as  to  cover  the  entire 
exterior  sarface  of  the  receiving  drum  or 
roller,  or  disposed  in  grooves  cut  for  that 
purpose  in  the  surface  of  the  said  roller. 
Also,  the  general  arrangement  of  machinery 
shown,  for  the  purpose  of  cleaning  and 
opening  wool,  &c.,  [the  principal  feature  of 
which,  in  addition  to  the  employment  of  a 
drum  constructed  as  above  described,  ap- 


pears to  be,  that  the  feed  rollers  are  caused 
to  move  at  slightly>  increasing  velocities^ 
and  thus  to  reduce  the  sliver  of  wool  in 
thickness  in  its  passage  through  them,  and 
consequently  facilitate  its  being  cleansed.] 

2.  A  method  of  producing  party-coloured 
yams.  [For  this  purpose,  a  number  of 
slivers  of  different  colours  are  wound  on  a 
large  bobbin,  from  which  they  are  simulta- 
neously fed  into  a  carding  engine,  and  sub- 
jected to  the  operation,  of  carding,  from 
which  they  are  delivered  in  short  lengths, 
which  are  pieced  up  end  to  end,  and  subse- 
quently drawn  and  spun  in  the  ordinary 
manner,  the  colours  beiag  preserved  through- 
out these  processes  in  the  same  order  which 
they  occupied  when  the  slivers  were  pieced 
together.] 

3.  In  ••  looms  for  wearing,  "—combining 
and  connecting  together  the  apparatus  for 
actuating  the  harness  or  heddles  and  the 
sliding  shuttle-boxes  so  that  they  may  go 
correctly  together.  Also,  a  peculiar  arrange- 
ment of  apparatus  for  suspending  and  ac- 
tuating the  sliding  shuttle-boxes ;  and  a 
method  of  regulating  and  governing  the 
action  of  the  picking- sticks  or  levers  by 
means  of  a  suitable  pattern  surface. 

Charlbs  Xayibb  Tbomab  (de  Colmar), 
Chevalier  de  la  Legion  d'Honnenr,  of  Paris. 
For  an  improved  ealculatinff  macMme, 
which  he  ealle  ••  Arithmometeiu"  Patent 
dated  Febraary  10,  1851. 

This  machine  is  intended  to  perform,  not 
only  the  simple  arithmetical  operations  of 
addition,  subtraction,  multiplication  and 
division,  but  also  the  more  complicated  ones, 
such  as  the  extraction  of  the  square  and 
cube  roots,  and  other  operations  wherein 
fractions  and  decimals  are  involved.  The 
complexity  of  the  apparatus  is  necessarily 
such  as  to  render  futile  any  attempt  to  con- 
vey, in  less  than  a  very  lengthy  deaoription, 
and  without  the  aid  of  drawings,  an  accu- 
rate idea  of  its  construction. 

Bbnjamim  Hbtwood,  of  Mancheater, 
coach-builder.  Fbr  certain  improoemenie 
in  railway  and  other  carriagee.  Patent 
dated  February  11,  1851. 

These  improvements  have  relation  to  the 
the  windows  of  railway  and  other  carriages, 
and  consists — 

1.  In  making  such  windows  with  a  single 
pane  of  plate  glass  without  a  frame,  snd 
having  its  edges  rounded  off  to  prevent  in- 
jury to  the  cloth  or  other  material  with 
which  the  grooves  for  the  pane  to  slide  in 
are  lined. 

2.  In  lining  the  grooves  in  which  the  pane 
of  glass  slides  with  India-rubber,  velvet,  or 
other  similar  material,  for  the  purpose  of 
making  a  good  joint. 

3.  In  attaching  the  glass  strings  to  such 
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puiet  or  windows  of  earriages,  by  means  of 
a  ctipt  to  which  the  string  is  fastened,  and 
which  clip  is  secnred  to  the  glass  bj  rif eU 
or  pins  passing  through  holes  bored  therein, 
a  piece  of  some  flexible  material  being  in- 
serted between  the  clip  and  the  pane  of 
glass  to  prevent  fracture  of  the  latter  when 
the  pins  are  inserted. 

JossFH  Haythornb  Rbvd,  late  of  the 
17th  Lancers,  of  the  Harrow-road,  gentle- 
man. Fbr  in^9rovem€nts  In  saddlery  and 
AtfTMSt.  Patent  datod  February  11,  1851. 
The  present  improvements  haye  relation 
solely  to  saddles  and  consiat  in  an  arrange- 
ment of  apparatus  whereby  the  girths  may 
be  tightened  or  loosened  at  the  pleasure  of 
the  rider  without  the  inconvenience  of  dis- 
mounting or  removing  the  feet  from  the 
stirrups* 

The  ends  of  the  girths  have  straps  at- 
tached to  them,  which  are  inserted  in  an 
axle  fixed  on  the  saddle-tree,  and  having  a 
ratchet-wheel  and  handle  at  one  end,  by 
which  it  may  be  turned  and  the  straps  thus 
wound  round  it,  and  the  girths  consequently 
tightened.  In  addition  to  the  lever  or 
handle  there  is  also  a  stop  for  preventing 
the  ratchet-wheel  running  back,  and  it  is 
by  rdeaidng  this  stop  from  the  teeth  of  the 
ratchet-wheel  that  the  girths  are  loosened 
vrlien  required.  The  apparatus  may  be 
attached  to  one  or  both  ndes  of  a  saddle  of 
any  description. 

Jamks  Wxbstbr,  of  Leicester,  engineer. 
Jbr  iaqmoiwmai/t  in  the  eanstruetion  and 
meane  of  applying  carriage  and  certain 
other  eprings.  Patent  dated  Feb.  11, 1851. 
Thia  iuTention  consists  in  constructing 
and  applying  springs  in  such  manner  that 
pressure  shi^  be  applied  to  the  ends  of  their 
arms  by  means  of  inclined  planes  or  sur- 


The  patentee  prefers  generally  that  the 
indined  surfsces  should  be  arranged  so  as  to 
resemble  the  letter  V  inverted,  and  that  the 
arms  of  the  springs  should  act  on  the  interior 
thereof ;  hot  this  diaposition  of  parts  he  does 
not  confine  himself  to.  Exemplifications  are 
given  of  springs  constructed  on  this  princi- 
ple applied  as  bearing  springs  for  railway 
carriages  and  trucks,  and  wagons,  draw 
springs,  buffer  springs,  and  springs  for 
weighing  apparatuses.  In  aome  cases  the 
springs  are  made  to  act  on  two  inclined  sur- 
ftioes  in  opposite  directiona. 

CZaifM. — ^The  construction  and  application 
of  ^rings  in  such  manner  that  the  arms  or 
ends  thereof  shall  be  acted  on  by  inclined 
planes  or  sorfaces. 

Anoibr  March  Pxurins,  of  Francis - 
aitreet.  Regent-square.  For  improvements 
m  eonetrueting  md  heating  ovens.  Patent 
dated  February  11, 1851. 


This  invention  consists  in  applying  to  the 
heating  of  ovens  wronght-iron  tubular  ap- 
paratus, through  which  hot  water  circulates, 
thus  obtaining  an   fqnable  degree  of  heat 
throughout  all  parts  of  the  oven.    The  in- 
terior of  the  oven  is  lined  with  tubes  which 
commnnicate  with  main  water -heating  pipes, 
which  again  are  connected  by  branches  with 
a  series  of  coils  heated  by  the  fire  in  the 
furnace.    In  order  to  prevent  the  tempera- 
ture rising  to  an  injurious  degree,  the  flue 
of  the  oven  is  provided  with  a  damper,  to 
which  is  attached  a  rod  having  its  end  bent 
into  a  hook  and  resting  on  a  cup  containing 
a  compound  metal,  fusible  at  a  given  tem- 
perature,  say  600°  F^hr. ;  when  the  tubes 
have  attained  the  melting  point  of  the  ftisi- 
ble  metal  in  the  cup,  Sie  metal  becomes 
melted,  and  the  end  of  the  rod  sinks  and 
opens  the  damper  in  the  flue,  admitting  cold 
air,  and  thus  lessening  the  draught  and  reduc- 
ing the  temperature  to  the  required  degree. 
Claim.  — The  improvements   in   ovens 
whereby  the  same  are  heated  by  water  in 
several  circulations  proceeding  from  main 
circulating  tubes  in  connection  with  coils  of 
tubes  heated  by  the  fire. 

Chahlis  Howl  and,  of  New  York,  en- 
gineer. For  improvements  in  belt  tele^ 
graphs.    Patent  dated  February  11,  1851. 

The  patentee  describes  and  claims  the 
application  of  telegraphs  constructed    on 
this  piinciple  for  effecting  communication  in 
hotels  or  dwelling-houses  firom  one  room  to 
another,  and  on  board  steam  vessels  firom 
the  pilot  or  captain  to  the  person  in  attend- 
ance on  the  engines.    Hie  arrangements  are 
in  both  cases  extremely  simple.    In  hotels 
the  telegraph  is  employed,  not  so  much  to 
convey  message,  as  to  indicate  that  attend- 
ance is  required  in  a  particular  room  or 
portion  of  the  establishment.     The  bellst 
hammers,  and  indicating  plates,  with  the 
apparatus  by  which  they  are  more  imme- 
diately actuated,  are  contained  in  a  case  or 
box,  the  front  of  which  constitutes  the  dial- 
plate,  and  is  perforated  with  a  number  of 
holes,  in  tiers,  corresponding  to  that  of  the 
number  of  rooms  with  which  communication 
is  to  be  established.    Behind  the  dial  are 
formed  grooves,  in  which  slide  number- 
plates  communicating  each  by  a  bell-wire 
with  one  of  the  rooms,  snd  bearing  a  cor- 
responding number  to  it.    The  pulling  of 
any  one  of  these  bell-wires  actuates  a  tum- 
bling lever,  which  causes  one  of  the  ham- 
mers to  rise  and  strike  its  bell,  and  at  the 
same  time  releases  the  number-plate,  which 
slides  down  its  groove,  and  exhibits  through 
one  of  the  perforations  in  the  dial  the  num- 
ber of  the  room  requiring  attendance.    The 
office  of  the  bell,  it  will  be  seen,  is  that  of 
an  alarum  to  indicate  that  a  signal  is  being 
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made.  Ai  loon  as  a  signal  has  been  made, 
the  number  plate  is  raised  to  its  former 
position  by  the  attendant  pulling  a  bell-wire, 
— the  hammer  falling  back  to  a  state  of  rest 
by  its  own  weight. 

On  board  steam  vessels,  the  sliding  plates 
bear,  instead  of  numbers,  the  words  of  com- 
mand general!/  employed  in  giving  direc- 
tions to  the  engineer :  the  worlcing  of  the 
telegraph  is  in  other  respects  preeisdy  simi- 
lar to  that  above  described. 

Hbnut  Fransois  Mabib  db  Pons,  of 
24,  Boulevard  PoLuonniere,  Paris,  gentle- 
man. Flor  improvemeHtt  m  contiruetinff 
roadt  and  Vfojfi,  and  aoMmmUs  qf  ttreeti, 
and  the  bcUlatt  qf  ranwa^i.  Patent  dated 
February  17,  1851. 

These  improvements  consist  in  construct- 
ing the  surfaces  of  roads,  streets,  ficc.,  with 
a  concrete  composed  of  Iron  ore,  in  the 
state  of  stone  iron  reduced  to  small  pieces, 
granulated  csst  iron,  brolcen,  or  in  chippiags 
or  shavings,  other  metals,  reduced  to  a 
similar  state,  volcanic  schist,  otherwise 
called  volcanic  gluten,  previously  calcined 
and  pulverised  so  as  to  convert  it  to  the 
state  of  cement,  all  kinds  of  cement  and 
hydraulic  mortars,  lime,  plaster,  sand,  stone, 
iron  dross,  slag,  bitumens,  asphalts,  sulphur, 
sulphate  of  alumina,  or  sulphate  of  alumina 
and  iron.  The  whole,  or  any  number  or 
combination  of  these  mattrials  are  spread 
on  the  surface  of  the  road,  which  should  be 
Macadamised  or  otherwise  rendered  smooth 
and  even,  and  subjected  to  rolling  in  order 
to  bind  them  well  together,  and  with  this 
view  the  materials  whilst  undergoing  the 
rolling  are  to  be  watered  with  water  or  with 
a  solution  of  alumina.  The  patentee  prefers 
in  all  cases  to  have  a  substratum  of  iron 
dross  and  to  lay  the  other  materials  employed 
on  that  stratum. 

Claim, — ^The  combination  of  certain  sub- 
stances, and  the  employment  of  certain  pro- 
cesses applied  to  the  construction  of  roads, 
streets,  and  ways,  and  the  covering  of  ways, 
with  or  without  rails  for  the  running  of 
locomotives. 

GuBTAv  Adolfb  Bucbhols,  of  Agar- 
street,  civil  engineer.  Fwr  impravementt  in 
motive  powers  and  in  profmltUm.  Patent 
dated  February  17,  1851. 

This  invention  comprehends — 

1.  An  improved  method  of  constructing 
toothed  or  cogged  wheels  with  a  plain  sur- 
face equal  in  diameter  to  the  pitch  circle  of 
the  wheel,  on  one  or  both  sides  of  the  teeth 
or  cogs,  the  wheels  being  so  geared  together 
that  while  the  teeth  work  into  one  another 
the  plain  surfaces  may  roll  evenly  one  over 
the  other,  thus  diminishing  friction  to  a 
great  titent. 

2.  The  application  of  cogged  wheels  con- 


structed on  this  principle  to  the  bearings  of 
shafting  of  every  description,  for  the  purpose 
of  reducing  friction  and  wear. 

3.  Certain  simple  and  compound  engines, 
in  which  a  rotary  motion  is  communicated  to 
an  aiis  or  shaft  by  constant  pressure  exerted 
on  springs  actuating  eccentrics. 

4.  A  method  of  propelling  vessels  in  any 
required  direction,  without  the  aid  of  a  rud- 
der, by  the  employment  of  three  screws  (one 
at  the  stem  and  one  under  each  quarter  of 
the  vessel)  geared  together  in  such  manner 
as  to  produce  the  above-mentioned  effect. 

Charlbs  Cowper,  of  Southampton- 
buildings,  *Chsncery-lane.  Fbr  tfiqyrooe- 
mante  in  moulde  jor  eUetro-metaUmrffy, 
(A  communication.)  Patent  dated  February 
17,  1851. 

This  invention  consists  in  constmcliag 
moulds  for  electro  -  metallurgical  purposes 
by  the  employment  of  gelatine,  gluey  or 
other  glutinious  or  elastic  material  in  com- 
bination with  metallic  wires,  or  strips  or 
pieces  of  metal  imbedded  therein,  by  which 
the  electric 'current  may  be  quickly  and 
simultaneously  conveyed  to  all  parts  of  the 
surface  of  the  mould.  When  making  moulds 
of  gelatine  or  glue,  the  surface  of  the  model 
is  first  oUed  all  over,  and  covered  with  a 
number  of  fine  metallic  wires,  or  strips  or 
pieces  of  metal,  the  ends  of  which  should  be 
allowed  to  project ;  melted  glue  or  gelatine 
is  then  poured  on  so  as  to  imbed  the  wires, 
and  allowed  to  cool,  when  a  mould  will  be 
obtained  suitable  for  use.  The  interior  of 
the  mould  is  rubbed  over  with  black  lead  or 
covered  with  foil,  and  the  eiterior  varnished 
or  oiled  before  immersing  it  in  the  bath. 
When  immersed,  the  mould  Is  connected  to 
one  wire  of  the  battery,  and  a  piece  of  metal 
to  the  opposite  wire ;  or,  the  mould  may  be 
connected  directly  to  a  piece  of  metallic  sine 
when  using  the  apparatus  known  as  the 
single  cell  battery.  When  the  moulds  are 
made  of  gutta  percha,  it  is  preferred  to  mix 
with  it  naphtha  or  some  other  solvent,  and 
to  roll  it  into  sheets,  which  are  warmed  and 
applied  to  the  surface  of  the  model — pre- 
viously covered  with  fine  wires,  as  above 
described.  India-rubber  moulds  are  ob- 
tained in  the  same  manner,  the  India-rubber 
being  previously  treated  with  bisulphuret  of 
carbon  or  other  solvent,  and  rolled  into 
sheets ;  or,  the  India-rubber  may  be  dis- 
solved, and  a  mould  obtained  by  applying 
successive  coats  of  the  solution  to  the  model 
->-one  coat  being  in  all  cases  allowed  to  dry 
before  another  is  laid  on.  Moulds  con- 
structed as  above  described  are  particularly 
suitable  for  operating  on  metallic  articles. 

Claim, — The  forming  of  moulds  far  elec- 
tro-metallurgy by  covering  the  modcia  with 
metallic  wires,  strips,  or  pieces  of  metal, 
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•nd  applying  (^  nUtine  or  otW  ekitic  or 
glndnoQi  materiu  to  form  the  moald  in 
taeh  mtDDcr  that  the  wires  or  other  metal- 
lic tvbitances  may  remain  imbedded  in  the 
■iirface,  and  be  adapted  for  confeyinf 
the  electric  current  to  the  inrface  of  the 
moald. 

William  Bbadon,  janior,  of  Taanton. 
For  ta^proeemen/f  applieubU  to  the  roofing 
of  kouom,  htdldmgt  and  othtr  Hrwttmrm* 
Patent  dated  February  18,  1851. 

The  ioHprovMMttls  iMht  to  b«  MWred 
under  this  patent  oomprenend — 

1.  The  making  ef  the  lowest  range  of 
roofing  tilea  with  the  eiida  tuned  «p,  eo  aa 
to  foim  a  getter. 

2.  A.  combined  gutter  and  oopbg,  the 
front  of  which  forms  an  ornamental  comioe. 

3.  A  coping,  create  or  ridge  tile  for 
walls,  hating  the  ends  turned  up,  so  as  to 
form  a  gutter  on  each  side,  thus  preTentiug 
water  from  running  down  the  sides  of  the 
waU  and  enabling  it  to  be  collected  and 
rendered  available  for  use. 

4.  Tin  flMklflg  of  flat  titles  with  rebated 
edges  so  as  to  orerllip  ftftch  other  at  the  sides, 
but  to  come  flush  on  the  upper  surface. 

5.  The  flsakfaig  of  nlleytiles  with  their 
abntthtg  ed^  M  fbrtned  ai  to  admit  of 
their  retaining  cement  to  form  a  watertight 
joint,  or  with  a  knuckle  joint  for  the  same 
porpoee. 

6.  A  gable  tile  with  an  ornamental  face, 
and  a  water  tablO  at  the  back  to  carry  rain 
into  the  gutter. 

The  patentee  doee  not  confine  himself  to 
any  particular  material  of  which  to  form 
his  improved  copings,  tiles,  &c.,  as  glass, 
cement,  and  other  substances  are  alike  suit- 
able for  the  purpose,  nor  does  be  confine  his 
claim  to  the  particular  forms  which  he  has 
given,  as  they  may  bo  varied  without  de- 
parting from  the  principle  of  his  invention. 

Thosias  DiCKAaoN  RoTCH,  of  Fumi- 
vulVinn,  gentleman.  For  improtemenU 
M  emtrffugal  a^muiut  /or  tepnrating 
fimidt/rom  other  mmttera,  (A  communica- 
tioa.)     Patent  dated  February  18,  1851. 

This  iiiTentlon  CDnsists— 

1 .  In  suipending  the  axes  of  centrifugal 
machines,  to  which  the  drums  are  attached, 
from  a  ball  and  socket  bearing,  and  in 
oanaing  the  driving  strap  to  act  on  a  hemi- 
spherical drum  forming  the  exterior  of  the 
bearing,  in  such  manner  as  always  to  main- 
tain the  strap  in  a  proper  position  for  driv- 
ing the  machine,  even  when  the  oscillations 
of  the  drum  shall  have  caused  the  axis  to 
aeaume  an  oblique  position  instead  of  the 
vertical  one  in  which  it  is  suspended  when 
in  a  state  of  rest. 

2.  In  forming  the  drum  ot  such  machines 
of  corrugated  metal,  by  which   means  a 


greater  degree  of  strength  is  obtained  lo 
proportion  to  the  thickness  of  the  metal 
than  when  uneorrugated  metal  is  employed ; 
whereby,  also,  the  wire-gause  lining  or  per- 
forated cylinder  is  kept  from  contact  with 
all  parts  of  the  internal  perinhery  of  the 
drum.  When  the  drum  is  made  of  uneor- 
rugated metal,  the  wire  gauze  or  perforated 
cylinder  may  be  kept  from  contact  with  all 
parti  of  It  by  the  interpoaition  between  it 
and  the  drum  of  a  ooU  of  wire. 

Clmmi. — 1.  The  mode  iRfHti  deeerib^ 
of  luspendhig  and  driving  the  axes  of  oen- 
trifugsd  machinee  for  separating  fluid  from 
other  matters* 

2.  Fortning  the  dram  of  corrugated  me- 
tal, and  keeping  the  wire  gauie  or  perforated 
cylinder  from  contact  with  the  pt»1phery  Of 
the  drum. 

PsTBB  Wood,  of  the  firm  of  Bury  and 
Co.,  dyers,  finishers,  and  calenderers,  Sal- 
ford.  For  improvemonU  m  printing,  ottUn-^ 
ingt  figuring^  omd  ornamenting  woven  and 
iemtile  fabriee,  weodi  teather,  or  ang  ctker 
mmierinlt  eubetanee,  or  eoinpoeition,  and  in 
maehinerg  and  apparatue  emploged  therein. 
Patent  daUd  February  24,  1851. 

CMme. — 1.  The  printing,  staining,  figur- 
ing, and  orniiuentitag  woven  or  textile  fab- 
rics, an4  any  otlier  material,  substance,  or 
composition,  by  the  use  of  metal  in  a  finely- 
divided  or  precipitate  state,  mixed  with 
starch  or  other  thickening,  and  the  finishing 
of  these  inrfiuses  b^  e&lendeiing  or  preesure. 
(For  details  of  this  process,  see  last  vol.,  p. 
497.) 

2.  An  arrangement  of  apparatos  for  the 
purpose  of  applying  the  printing  mixture,  or 
powdering  the  surface  of  fabrics  prcTiously 
prepared  with  glair  Or  other  adhesive  com- 
position. [The  fabric  under  opervtion  It 
first  submitted  to  the  printing  roller,  which 
revolves  in  contact  with  and  is  supplied  by 
an  endless  band  dipping  into  a  trough  ton- 
taining  the  printing  paste.  After  receiving 
an  impression,  it  is  passed  otrer  rollers 
through  a  box,  where  it  is  sprinkled  with 
powdered  metal  (when  required)  by  means 
of  a  brush  revohing  in  a  perforated  cylinder, 
supplied  with  the  metal  by  a  hopper  in  the 
top.  The  fabric  then  passel  under  a  rotat>> 
log  bnuh,  sTso  contained  in  the  box,  by 
which  the  soperfiuous  metal  is  removed,  and 
is  finally  oarried  over  snd  under  steam'- 
heated  cylinders,  by  which  it  is  dried  and 
prepared  for  subsequent  calendering  or  pres- 
sure with  rollers,  in  order  to  defelop  the 
brilliancy  of  the  metal.] 

Speeijieatione  ^e,  but  not  Enrolled. 

-  Charles  William  Tuppkr,  of  Oxford- 
terrace,  Middlesex,  gentleman,    and    Al- 

PBOMii   RftNB   Lfl    MiM    NORKAMlIf ,    of 
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Daltton,  in  the  same  county,  gentleman. 
For  improvemenii  U  thtnuanffaetmre  of  iron 
touted  with  other  metalf  eommonly  called 
*  *  galvamged  iron.'*  Patent  dated  February 
12,  1851. 

Datid  Ferdinand  Masibata,  of  Gol- 
den-iqoare,  Regent-itreet,  Middlesex.  For 
m  new  meekemieal  eyetem  with  eompreued 


air,  adapted  to  obtain  a  new  motive  pewer. 
Patent  dated  February  18,  1851. 

Hugh  Lsb  Pattinson,  of  Soot't-house, 
Gateshead,  mannfactaring  chemist.  F6r 
improvemente  in  the  numu/aetmre  qfPai^ 
timon'e  oxiehloride  of  lead.  Patent  dated 
February  18, 1851. 
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Lot  Faulkner,  of  Cheadle,  Chester,  maehinitt, 
for  oertaln  improvementi  in  Uie  method  of  obtain- 
tag  and  applying  motive  power.  August  SI;  six 
monthi. 

Jamet  Roberton,  of  Oxford-street,  Manchester, 
chemist,  for  improved  methods  of  prodoolng  or 
obtaining  printing  dyes  and  other  substances  used 
In  printing ;  which  improvements,  In  whole  or  in 
pan,  are  applicable  to  other  like  useftil  purposes. 
August  11 ;  six  months. 


John  Walters,  of  Sheffield,  York,  manuAMstnrer, 
for  certain  improvements  in  knives  and  Ibfka. 
August  SI ;  six  months. 

John  Treasahar  JeflTee,  of  Black  wall,  engineer, 
for  an  improved  apparatus  for  Ihcilitating  the  mora 
perlbct  combustion  of  ftad,  whereby  funneb  in 
steam  vessels  and  chimnies,  or  shafts  for  Dm' 
tories,  may  be  dispensed  with.  August  SI;  six 
months. 
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▲LLI0TT*8  PATENT  IlfPROTEMBNTI   IN  0SNTRTFU6AL  MACHINSAT* 

(Patent  dated  Fbb.  8,  1851.    Specification  enrolled  Aug.  S,  1851.) 

Firstly, — Mt  inYention  in  bo  far  as  it  relates  to  the  manufacture  of  sugar,  has 
reference  to  the  machine  for  moulding  sugar  into  loaves,  ealled  the  **  Forming 
Machine/*  which  was  the  subject  of  letters  patent  granted  to  Richard  Archibald 
Brooman,  of  the  date  August  16,  1849,  and  consists  in  certain  new  and  improved 
arrangements  of  the  parts  of  the  same,  whereby  the  liquid  is  driven  from  the  loaves 
laterally  as  well  as  longitudinally,  that  is,  sideways  as  well  as  endwise. 

Secondly. — My  invention  in  its  relation  to  the  manufacture  of  soap,  consists  in 
subjecting  the  fatty  and  alkaline  materials  whilst  boiling,  to  the  action  of  centrifugal 
force,  in  a  machine  suitably  constructed  fbf  the  purpose,  whereby  their  intermixture 
is  accelerated  and  a  great  saving  of  both  lime  and  cost  in  the  process  of  saponifica- 
tion effected. 

Thirdly, — My  invention  in  so  far  as  It  delates  to  dyeing  machines,  has  reference 
to  those  of  the  centrifugal  class,  and  eonstlts  in  making  such  additions  to  and  modi- 
fications in  the  same,  that  yams  can  be  dyed  therein  of  different  colours  in 
separate  And  distinct  divisions,  without  having  recourse  to  the  usual  practice  of 
knotting  for  the  purpose,  ori  in  other  words,  so  that  any  determinate  length  of  the 
yarn  may  be  dyed  of  one  colour  only,  another  length  of  a  second  colour,  and  so  on, 
and  Without  there  being  the  least  intermixture  of  any  one  of  the  colours  with  the 
others  or  any  of  them. 

jPdsr/A^.— My  invention  has  relation  le  eentrifugal  cleaning  and  drying  machines, 
and  consists  in  certain  improvements  In  the  eonstraetioii  of  the  cylinders  thereof, 
whereby  tha  labour  of  emptying  and  working  the  same  from  time  to  tlina  is  Mie^ 
diminished,  and  the  escape  of  the  liquid  so  much  facilitated  that  the  difficulty 
hitherto  experienced  in  the  application  of  these  machines  to  heavy  and  sticky  sub- 
stances, as  some  classes  of  sugars,  colours,  pigments,  &c.,  is  greatly  diminished. 

Fifthly. — My  invention  in  so  far  as  it  relates  to  the  manuffictuxe  of  metals,  con- 
sists in  the  adaptation  of  centrifugal  force  to  the  separating,  dividing  and  mixing  of 
the  same  while  in  a  fluid  state. 

My  improvements  in  the  machine  for  moulding  sugar  into  loaves,  called 
the  *' Forming  Machine,"  are  represented  in  fig.  1  (a  vertical  section),  A  is 
the  outer  case  or  framework  of  the  machine  ;  B,  the  cylinder ;  CC,  two  of 
the  forms,  of  which  the  number  in  the  circle  arranged  around  the  spindle  D, 
will  be  more  or  less  according  to  the  size  of  the  machine;  the  forms  are  fitted 
into  bearings  in  the  cylinder,  so  that  they  may  each  revolve  upon  its  own  axis ; 
FF  are  the  outer  bearings,  which  are  fixed  upon  the  side  of  the  cylinder  B ; 
the  inner  bearings  are  formed  in  a  ring  G,  which  is  attached  to  the  coae  of  the 
cylinder,  by  the  joints  HH ;  II  are  pulleys  fixed  to  the  neck  of  each  form  ;  E  is  a 
ring  covered  with  leather  on  the  underside,  which  occupies  a  position  immediately  over 
the  whole  set  of  pulleys  II,  and  upon  which  it  can  be  made  to  bear  more  or  less  as 
required,  by  means  of  screws  or  springs  attached  to  the  top  of  the  casing.  The  lids 
a  a  have  suitable  perforations,  and  are  fastened  by  the  catches  c  c.  When  the  sugar 
is  set  in  the  forms,  and  a  syrup  or  other  liquid  is  to  be  passed  through  the  loaves  for 
the  purpose  of  purifying  the  same,  then  the  cylinder,  being  in  motion,  the  ring  K  is 
caused  to  bear  upon  the  pulleys  II,  by  which  the  forms  are  made  to  revolve  in 
their  bearings  F  and  G,  so  that  while  the  eentrifugal  action  of  the  cylinder  is  caus- 
ing the  syrup  to  pass  longitudinally  or  endwise,  the  revolution  of  the  forms  upon 
their  own  axis  causes  also  a  dispersion  of  the  fluid  outwards  towards  the  sides  (if  the 
loaves.  In  some  cases  the  forms  are  put  each  separately  into  a  machine  of  the  de- 
scription represented  in  section  in  fig.  2,  and  there  subjected  to  the  lateral  dispers- 
ing process.  A  is  a  pan,  which  carries  at  top  a  cross  head  or  bearing  B,  which  is 
supported  by  the  pillars  CC;  D  is  a  cylindrical  case  or  frame,  which  is  connected  to 
a  second  cross-head,  D*,  by  pillars,  B*  B*,  and  revolves  in  top  and  bottom  bearings 
at  £  and  F;  G  is  one  of  the  sugar-loaf  forms,  and  li  a  pulley,  which  is  keyed  to 
the  cylindrical  case  D.  When  the  form  has  Ijeen  put  into  its  place,  as  represented 
in  the  engrattng,  a  quick  rotary  motion  is  communicated  to  the  machine  thsough 
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the  pulley  H,  when  the  centrifugal  tevdeoej  imparted  to  the  ijrup  etiue*  it  lo  be 
driTen  to  the  lides  of  the  mauldi,  when  it  la  dlichirged  througb  the  perforaled  lid 
into  thechiDDcI  II,  roruied  in  the  lop  of  (he  pan  A.  The  sugar  mould,  or  pan,  I, 
ma;  haTe  perforatiaiK  in  it  (but  imall  enough  to  prevent  the  eicape  of  the  erjatali 
of  sugar)  to  facilitate  the  discharge  of  the  liquid. 


The  iin|-tvv«nieati  In  the  manafadture  of  laap  are  erabodied  in  tl  e  apparalni 
of  which  a  aeetion  ia  given  in  fig.  9.    AA  ii  the  boiling  pan.    B  ia  a  centrifugal 
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pump,  the  lower  end  of  whieh  reaches  below  a  false  bottom  a^,  and  is  fixed  on  to  the 
spindle  b^,  whieh  has  its  bearings  b^,  6*,  at  the  top  and  bottom  of  the  pan.     The 
top  bearing  b^  has  a  stuffing-box  b^^  through  which  the  spindle  b^  passes. 
'  The  false  bottom  a^  rests  on  a  flange  a'  in  the  pan,  and  has  a  pipe  a*  fastened  on 
it,  fitting  loosely  over  the  lower  part  of  the  pump;  the  false  bottom  has  an  opening 
in  the  centre  of  the  same  size  as  the  pipe  a",  ana  is  perforated  beyond  the  flange  of 
the  pipe  a',  for  the  return  of  the  liquor  into  the  bottom.  D  is  a  pipe  for  connecting 
the  pan  with  an  air-pump,  when  it  is  desired  to  draw  off  the  air  and  gases  that  may 
be  formed  in  boiling. 

The  action  of  the  apparatus  will  be  as  follows : — The  materials  being  placed  in 
the  pan,  and  heat  applied  to  them,  the  pump  is  made  to  revolve  by  turning  the 
pulley  6',  when  the  liquid  will  be  thrown  from  the  bottom,  by  means  of  which  a 
thorough  mixing  of  the  materials  will  take  place,  thus  assisting  the  saponification  of 
the  fatty  matters.  When  it  is  desired  to  treat  the  mass  with  sulphites,  the  pump 
must  be  raised  a  little  above  the  level  of  the  mass  and  sulphurous  gas  introduced 
above. 

Fig.  4  is  a  sectional  elevation  of  the  improved  dyeing  machine  before  mentioned  ; 
and  fig.  5  a  plan  of  the  same  partly  in  section.  A  is  a  pan  which  forms  the  frame- 
work of  the  machine,  and  also  answers  for  catching  the  liquids  used.  B  is  a  per- 
forated cylinder  with  interiorly  projecting  rings  b  6,  which  turns  on  the  spindle 
b^  in  bearings  at  top  and  bottom,  and  has  upright  wires  6',  for  the  purpose  of  pre* 
venting  the  spreading  of  the  liquid,  soldered  inside.  The  interior  of  the  cylinder  is 
further  covered  with  wire  gauie  6"  ;  b*  is  a  dome  which  forms  the  centre  of  the 
cjrlinder ;  b^b'  are  boxes  perforated  at  the  ends,  which  are  fastened  to  a  cylindrical 
nng  6',  fitting  loosely  and  turning  round  the  dome  b*,  and  form  the  channels  for 
delivering  the  colouring  liquids ;  6^  is  an  inverted  tundish  which  is  fastened  round 
the  top  of  the  ring  6*,  and  has  openings  into  the  boxes ;  6'  6'  are  covers  open 
at  both  ends,  which  fit  loosely  over  the  boxes  6*  ;  the  space  c  is  occupied  by  the 
yam  to  be  operated  upon.  D  is  a  pipe  for  conveying  the  liquid  into  some  recepta- 
cle to  be  used  over  again.  The  method  of  working  the  machine  is  as  follows :— 
The  yams  are  placed  round  the  cylinder  in  the  space  c,  the  boxes  b*  are  moved  up 
to  they  am,  and  the  machine  set  in  motion ;  when  it  attains  a  suitable  speed,  the 
liquid  with  which  it  is  desired  to  operate  upon  the  yam  is  poured  into  the  tundish 
b^,  and  is  by  the  centrifugal  tendency  imparted  to  it,  forced  through  the  channels  b* 
and  that  part  of  the  yarn  which  comes  opposite  the  end  of  the  perforated  boxes  6', 
the  other  parts  of  the  yarn  remaining  untouched ;  the  liquid  being  pumped  up  and 
made  to  pass  through  the  yarn  as  often  as  desired.  When  sufficient  liquid  has  been 
passed  through  to  produce  the  desired  effect  on  the  yarn,  the  machine  is  kept  in 
motion  until  the  yarn  is  partly  dry,  when  the  boxes  b'  can  be  tumed  round  on  the 
dome  5^  to  act  on  a  different  part  of  the  yarn  either  with  the  same  or  any  other 
colouring  matter.  Thus  yarns  may,  by  moving  the  boxes  and  working  as  before 
described,  be  dyed,  as  shown  in  plan  fig.  2.  By  perforating  the  ends  of  the  boxes 
b*  with  more  holes  in  the  centre  of  the  ends  than  at  the  sides  a  shaded  effect  may 
be  imparted  to  the  yarn.<i. 

Fig.  6  is  a  sectional  elevation  of  part  of  my  improvements  in  centrifugal  clean- 
ing and  drying  machines.  A  is  a  cylinder  fastenea  on  the  spindle  B  (driven  from 
below);  the  periphery  of  this  cylinder  may  be  made  of  sheet  metal  or  of  frame- 
work, but  if  of  sheet  metal,  suitable  arrangements,  namely,  perforations  or  other 
suitable  openings  must  be  made  to  carry  off  the  liquid,  of  is  a  flange  projecting 
upwards.  D  is  an  inner  case  or  cylinder  which  fits  loosely  in  the  cylinder  A,  and  is 
constructed  of  wire-work  or  other  suitable  reticulate  material  and  has  rings  tt  pro- 
jecting inwards  at  top  and  bottom.  This  cylinder  may  be  made  very  light,  as  it 
will  have  only  to  bear  its  own  weight  with  the  weight  of  the  material  operated  upon ; 
the  force  imparted  to  it  in  work  being  resisted  by  the  cylinder  A.  The  advantage 
of  this  improvement  consists  in  the  ease  with  which  the  cylinder  D  can  be  lifted 
out  and  emptied  when  used  for  operating  upon  substances  of  a  cohesive  nature. 

Fig.  7  is  a  sectional  elevation  of  a  further  part  of  this  branch  of  my  improve- 
ments ;  and  fig.  8  is  a  plan.  A  is  the  pan,  as  before,  but  constructed  so  as  to  enable 
a  venel  to  be  Drought  under  it,  having  also  an  opening  of  for  carrying  off  the  mate- 
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liab  after  being  operated  on  in  the  machine.  B  is  the  cylinder,  the  improvenient 
in  which  has  relation  to  the  bottom  openings  b^b\  and  consists  in  a  method  adopted 
of  preventing  the  escape  of  the  materials  through  these  openings  without  the  neces- 
sity of  having  recourse  to  water-tight  joints.  For  this  purpose  a  flange  b*  fitting 
loosely  on  the  dome  of  the  cylinder  is  used,  and  a  couple  of  spring  bolts  6",  for 
preventing  this  flange  rising ;  or  lids  b*  fitting  iu  recesses  b^  on  the  dome  may  be 
employed,  as  shown  separately  in  fig.  9, 

The  advantage  of  this  improvement  consists  in  the  ease  with  which  the  material 
operated  upon  can  be  introduced  and  removed  from  the  machine,  no  time  being  lost 
10  making  any  ioint  to  secure  the  opening. 

In  the  mactimes  represented  in  figs.  6  and  7,  the  materials  are  poured  into  the 
cylinder  whilst  revolving,  and  are  immediately  thrown  by  centrifugal  force  over  the 
flange  or  the  lids,  on  to  the  internal  periphery  of  the  cylinder,  and  when  sufllciently 
cleaned  and  dried,  the  loose  flange  or  loose  lids  are  removed.  The  opening  in  the 
cylinder  is  then  brought  opposite  the  opening  in  the  pan,  and  the  materials  are  dis- 
charged through  the  opening  in  the  cylinder  and  the  opening  in  the  pan  into  a  vessel, 
or  ouierwise,  as  desired.  When  used  for  washing  substances  such  as  corn,  or  other 
materials  requiring  washing,  the  lids  b*  are  the  most  convenient ;  and  a  perforated 
dome  should  be  employed  in  addition  to  the  fast  dome,  into  which  the  water  is  intro- 
duced in  manner  well  known.  Crystallized  and  granular  substances,  and  substances 
of  a  naturallv  drainable  nature,  can  be  dried,  and,  when  desirable,  also  can  have 
liquids  passea  through  them  in  these  machines. 

Fig.  10  shows  an  arrangement  in  plan  for  assisting  the  drying  of  substances  in 
these  machines.  The  improvement  consists  in  making  perforated  channels  a  a  in  the 
cvlinder  (which  is  shown  with  the  top  removed),  which  project  inwards  or  towards 
the  interior  of  the  cylinder.  This  arrangement  is  found  advantageous  in  separating 
the  liquid  parts  from  such  descriptions  of  substances  as  starch,  raw  sugars,  pigments, 
and  other  materials  which  have  a  tendency  to  force  the  liquid  inward  when  operated 
on  in  these  machines. 

My  improvements  in  relation  to  the  manufacture  of  metals  consist,  as  before 
stated,  in  the  adaptation  of  centrifugal  force  to  the  separating,  dividing,  and  mixing 
of  the  same  while  in  a  fluid  state.  Fig.  1 1  is  a  vertical  section  of  a  machine  suitable 
for  this  purpose ;  A  is  the  outer  casing;  B  is  a  centrifugal  cylinder  or  machine  flxed 
upon  the  upright  spindle  C ;  D  is  one  of  the  bearings  fbr  the  spindle  C,  the  lower 
end  of  which  is  stepped  in  another  bearing  not  shown  in  the  engraving.  The  inner 
surface  of  the  cylinder  B  is  covered  with  a  lining  a  a  of  flre-lumps  or  other  suitable 
material  being  a  bad  conductor  of  heat ;  bb  are  two  of  a  series  of  slots  made  in  the 
periphery  of  the  cylinder  at  the  point  of  its  largest  diameter ;  £  and  F  are  two  fun- 
nels or  supply  pipes ;  the  outer  and  larger  one  (£)  is  flxed  to  the  top  of  the  casing 
A,  and  its  lower  end  terminates  within  an  opening  formed  in  the  cover  of  the  cen- 
trifugal cylinder  A,  but  is  not  connected  to  it.  The  smaller  funnel  F  is  supported 
by  the  larger  one,  and  occupies  a  central  position  in  relation  to  it.  When  any  two 
or  more  metals  are  to  be  mixed  by  the  aid  of  this  machine,  they  are  pourea  in  a 
molten  state  into  the  funnels  E  and  F,  in  the  proper  proportions  in  which  It  is 
desired  to  mix  them,  taking  care  that  the  cylinder  is  in  motion  while  the  pouring  in 
of  the  metals  is  taking  place.  The  centrifugal  action  causes  the  metals  to  be  pro- 
jected through  the  holes  or  slots  6  b,  and  thereby  an  intimate  mixing  of  the  metals 
to  take  place.  By  the  same  action  metals  may  also  be  divided  into  minute  particles, 
the  speed  of  the  machine  and  the  sisc  of  the  slots  regulating  the  fineness  of  the  divi- 
sion. G  is  a  pipe,  which  is  fixed  round  the  interior  of  the  casting,  and  is  perforated 
with  numerous  holes  upon  the  under  side,  so  that  water  or  other  liquid,  or  steam, 
or  gas  may  be  showered  upon  the  metal  while  it  is  being  dispersed  by  the  machine. 
Or,  the  steam  or  gases  may  be  introduced  into  the  casing  A  through  the  pipe  H. 
By  this  means  sulphurous  or  other  gases  may  be  made  to  act  quickly  upon  the 
metals  operated  on. 
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The  General  Boird  of  Health,  haTi'ng  laid 
considerable  streu  on  the  importanee  of 
connecting  fire  -  eztiogiiisbing  works  with 
those  for  the  supply  of  water  to  the  metro- 
polis, and  that  measure  haring  been  first 
def  tsed  by  Sir  Samuel  Bentham,  and  pro- 
posed by  him  to  the  Prime-Minister  in  the 
year  18S0,  his  said  proposal  on  the  subject, 
as  it  enters  into  many  details  of  execution, 
seems  of  sufficient  interest  to  justify  its 
pnbltcation,  although  the  general  tenor  of 
it  has  been  aleeady  given  in  No.  1268  of  the 
Meek,  Map. 

The  water  and  ftre-extinguishing  works  in 
Portsmoath  Dockyard,  first  proposed  by 
Sir  Samuel  in  the  year  1797,  and  executed 
shortly  afterwards  according  to  his  plans, 
have  served --it  can  hardly  be  doubted — as 
examples  for  the  several  works  that  have 
since  been  execQted  on  the  same  system  in 
many  towns — Hamburgh,  for  example.  In 
that  town  the  works  in  question  appear  to 
be  precisely  similar  to  those  of  Sir  Samuel 
at  Portamonth,  and  in  both  cases  they  hav« 
been  attended  with  unquestioned  success  in 
the  speedy  extinguishment  of  fire. — M.  S.  B. 

(Copy.) 

Brig.-6en.  Sir  Samuel  Bentfaam,  K.S.6.,  to 

the  Right.  Hon.  Robert  Peel. 

Lower  Connaught-plaee^ 
19M  Feb.,  1830. 

Sir, — The  sensation  produced  by  the  late 
destructive  conflagrations  has  at  last  induced 
me  to  communicate  9^  plan  which  occurred 
to  me  sonce  time  ago  for  the  better  security 
of  the  metropolis  against  the  ravages  of  fire. 
It  cannot  be  considered  in  the  light  of  an 
untried  project,  for  it  is  grounded  on  the 
efficacy  which  has  been  experienced  of  the 
water  and  fire-extinguishing  worka  which, 
according  to  my  proposals,  in  the  years  1797 
and  1801  ,were  introduced  first  in  Portsmouth 
Dockyard,  and  similar  works  have  since  been 
executed  in  the  other  principal  royal  dock- 
yards. 

As  in  regard  to  Portsmoath  Dockyard 
the  efficiency  no  less  than  the  economy  of 
the  works  in  question  depended  on  their 
being  combined  with  the  water- works  for 
other  purposes,  and  with  the  steam  engines 
for  manufacturing  purposes,  so  in  regard  to 
the  metropolis  it  appears  to  me  that  works 
already  existing  might  be  made  the  basis  of 


the  plan  I  have  to  suggest ; — that  the  ex- 
pense to  be  incurred  compared  to  the  object 
in  view  would  be  light,  and  the  efficiency  of 
the  fire-extinguishing  apparatus  would  be 
secured  in  a  manner  much  more  certain  than 
it  could  ever  be  expected  to  l^e,  if  made  for 
this  purpose  alone.  To  give  an  idea  of  the 
plan  in  view,  it  may  be  best  to  transcribe  a 
part  of  one  of  my  official  communications  on 
the  subject,  and  then  to  state  briefly  such 
modifications  of  that  plan  as  would  be  proper 
in  adapting  it  to  the  metropolis. 

Jimiee/er.  Genera/  of  Naval  Worke  to  tho 
Na»y  Board,  9ik  April,  1808. 

[A  considerable  part  of  that  communication 
was  here  transcribed,  stating  that  the  supply 
of  fresh  water  was  from  a  deep  well  lately  sunk 
according  to  Sir  Sam.  B.'s  proposal ;  that 
that  water  was  pure  and  soft,  and  raised  by  • 
pump,  "  worked  at  pleasure  by  either  of  the 
two  30-horae  steam  engines  which  may  hap- 
pen to  be  at  work  for  the  use  of  the  wood- 
mills.''  **  The  water  so  raised  is  delivered 
either  into  the  cisterns  near  the  mortar- 
mills,  or  into  the  two  large  cisterns  which 
form  the  roof  of  the  two  buildings  of  the 
wood- mills,  thus  covering  them  with  a  sheet 
of  water."  **  For  the  supply  of  the  steam 
engine  boilers,  of  the  blacksmith's  shop,  of 
the  metal  mills,  of  the  shipping,  and  for 
other  ordinary  purposes  where  a  higher  head 
is  not  required,  the  water,  in  order  to  aave 
any  unnecessary  expenditure  of  power,  H 
generally  taken  from  the  lower  cisterns  near 
the  mortar- mills,  but  for  serving  higher 
levels,"**'*  the  water  is  drawn  from  these 
upper  cisterns." 

'*To  convey  the  water  so  raised  to  all 
parts  of  the  dockyard,  a  system  of  water- 
pipes  is  laid,  beginning  with  an  eight-ineh 
main,  which  extends  Irom  the  new  well  to 
the  cisterns  at  the  wood-mills;  from  this,  one 
system  of  six- inch  mains  branches  ofl"  from 
the  eight-inch  main,"  **  ''and  circulates 
about  the  principal  parta  of  the  yard  south 
of  the  Camber-dock,  and  returns  again  into 
the  eight- inch  main  at  the  new  well,  having 
intermediate  commnnications  by  means  of 
four-inch  pipes.  A  six-inch  branch  is  alto 
earried  to  the  extremity  of  the  watering 
island,  and  another  along  each  aide  of  the 
Great  Basin,"  &c. 

"  Anothersystem  of  six -inch  pipes  brancbce 
off  from  the  eight-inch  main,  is  carried  acroM 
the  Camber  •  dock,  and,  after  circulating 
round  the  northern  parts  of  the  yard,  re- 
turns" •  •  '*  into  the  eight- inch  main  at  the 
new  well." 

<*  These  mains,  with  their  inferior  branches, 
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may  til  pf  the«  be  sapplied  at  pleasure  witk 
fipeth  water  either  from  the  dstems  near  the 
Bortar-milltf  Of  from  the  citterns  at  the 
top  pf  the  wood- mills ;  and  in  case  of  fire 
they  may,  on  simply  taming  a  cocVr  be  sop- 
plied  with  salt  water  either  from  ttie  reser^ 
Toir  or  the  harbour,  by  menns  of  a  forcing 
pump  provided  expressly  for  this  parposci 
fixed  in  the  salt- water  wellf  and  worked  by 
either  of  the  stram  engines  at  the  wood- 
mills,  raising  water  to  de  amount  of  a  ton 
a  minute,  and  with  a  force  to  throw  the 
water  oTer  the  higbrst  buildings.'' 

'*  By  the  contrivance  of  making  the  six- 
inch  mains  return  into  the  eight-inch  main, 
water  is  supplied  by  two  ways  to  any  one 
point  in  the  circulating  coarse  all  over  tk§ 
yard,'^  "Several  large  stop -cocks  to  the 
full  bore  of  the  pipes  are  placed  in  proper 
sitnations  in  different  parts  of  the  yard,  for 
the  purpose  of  facilitating  any  additions  or 
separations ;  and  upon  all  these  pipes,  whe- 
ther mains  or  branches,  at  Intervals  of  about 
one  hundred  feet^  fire  cocks  are  fixed  of  two 
inches  bore,  which  fire  cocks  are  made  suita- 
ble for  the  screwing  on  of  the  largest  hose 
belonging  to  the  extinguishing  engines,  so 
that  by  tumii-g  the  cocks  the  fresh  water 
from  the  cisterns  over  the  wood- mills  may 
be  supplied  by  means  of  these  hose  to  the 
extinguishing  engines,  or  may  at  the  first 
outset  be  thrown  immediately  by  the  force 
of  its  head  into  the  ships,  or  into  the  first- 
iloors  of  the  buildings.'' 

"  |n  regard  to  the  wood -mills  themselves, 
where  the  two  30-horse  steam  engines,  the 
cistemsi  and  the  pumps  are  fixed  ;  as  their 
■ecurity  in  the  pase  of  fire,  was  looked  upon 
to  be  of  the  greatest  importance  to  the  secu- 
rity of  all  other  parts  of  the  yard,  so  extra- 
ordinary precautions  are  taken  for  the  ex- 
tinguishing of  any  fire  that  might  happen  in 
these  buildings.  From  each  of  the  cisterns 
of  water  which  cover  the  two  principal 
bmldings,  a  three-inch  pipe  is  brought  down 
into  each  of  the  fioors  below,  and  into  this 
pipe  on  each  fioor  a  fire-cock  is  fixed,  with 
a  hose  always  screwed  upon  it  in  readiness 
for  throwing  water  on  turning  the  cock ;  i^nd 
another  cock  is  fixed  at  the  same  place  for 
drawing  water  into  buckets  ;  »o  that  within 
these  buildings  themselves  there  are  no  less 
than  six  fire-cocks,  with  their  hose,  and  six 
cocks  for  delivering  water,  and  by  which 
means  the  water  might  be  brought  to  act 
from  two  or  three  of  the  nearest  hose  on  any 
point  within  the  buildings  in  the  course  of  a 
few  seconds."] 

Amongst  additional  works  Sir  Samuel 
recommended  was,  "  as  a  farther  safeguard 
ip  the  event  of  fire,  a  forcing  pump  adapted 
to  forcing  the  water  through  all  the  pipes 
with  force  sulfioient  to  throw  the  liiater  over 


the  highest  buildings,  conformably  to  the 
drawings  sent  herewith."  *♦  The  handles  of 
the  pump  ^re  adjusted  to  the  applying  the 
force  of  forty  men,  which  would  be  Bufficient 
to  throw  three-quarters  of  a  ton  of  water 
per  minute  through  the  pipes  in  a  jet  over 
the  highest  buildinf?  in  the  yard."  '*  T^e 
pump  itself  to  be  fixed  in  an  arch  under- 
gfound." 

In  a  note  to  the  letter  to  Sir  Hobert  Peel 
Sir  Samuel  said — "  1  have  understood  that 
a  fire- extinguishing  apparatus  of  the  same 
kind  as  that  in  the  wood-mills  Uhs  lately  been 
introduced,  and  extremely  well  sdapted  for 
the  protection  of  Windsor  Castle.**  The  let- 
ter to  Sir  Robert  then  continued  as  folloirs : 

"  In  regard  to  the  ^ciency  of  the  fire- 
extinguishing  works  at  Portsmouth,  several 
alarming  fires  have  broken  out  there  since 
they  were  established  ;  but  the  vast  quantity 
of  water  promptly  thrown  upon  the  flamey 
by  means  of  those  works,  have  always  extin- 
guished them  before  they  could  make  any 
progress. 

*'  Such  having  been  the  arrangements  ii) 
Pprtsmouth  Yard,  it  remains  to  exhibit  how 
the  same  ideas  are  applicable  to  the  metro- 
polis. 

"  The  supply  of  water  for  the  use  of  the 
inhabitants,  it  is  ^vell  known,  is  by  means  of 
mains  proceeding  from  the  reservoirs  of  the 
several  waterworks.  Most  of  the  wutef- 
works  possess  means  of  raising  water  to  a 
reservoir  sufficiently  high  to  supply  water 
at  the  top  of  the  highest  dweHiug-lM)uses. 
Her^.  then,  as  in  Portsmouth  Yard,  there 
aireaoy  exists  a  system  q(  water-pipes  ex- 
tending, it  may  be  said,  into  every  street, 
and  supplied,  as  at  Portsmouth,  with  water 
under  ^  head  sufficient  to  force  water  froiii 
them  in  a  jet  as  high  as  the  first- fioors  of  aU 
houses,  to  the  second,  or  even  the  third  of 
many  in  the  lower  parts  of  the  town. 

'*  There  seem  two  ways  by  which  this  ex- 
isting apparatus  might  be  adapted  to  the  ex- 
tinguishing fire : — Ist.  By  such  an  alteration 
of  the  plugs  as  should  enable  hose  to  he 
screwed  upon  them,  by  which  water  would 
be  thrown  as  high  as  the  first- floors  i^t  least, 
in  as  large  a  jet  as  the  large  diameter  of  these 
plugs  would  furnish.  2nd.  By  adapting  in 
front  of  every  house  where  it  might  be  thought 
desirable,  lesser  screw  plugs  ready  for  screw- 
ing ou  a  hose  to  the  service-pipes  propor- 
tioned to  their  size.  Further,  supposing  the 
mains  to  be  strong  enough  to  bear  an  extra 
pressure,  or  into  only  such  of  them  as  are 
so,  water  might  be  forced  by  the  steam  en- 
gines already  existing  at  the  several  water- 
works in  such  manner  as,  by  these  several 
hose,  to  throw  the  water  over  the  tops  of 
houses  without  the  intervention  of  any  im- 
moveable fire-extinguishipg  eogine. 
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**  Hie  whok  expense  attendent  on  theie 
•Itentioni  would  coniist  in  the  alteration  of 
the  pings  and  the  proTision  of  snitable  hose. 
The  la^r  ones,  of  coorse,  would  be  so  far 
a  pnblie  concern  that  the  expense  would  be 
to  be  paid»  either  by  subscription  amongst 
insnranoe-offiees,  or  as  induded  in  the  rate 
paid  by  inhabitants  for  the  supply  of  water. 
The  smaller  plags  and  hose  being  peculiarly 
snitable  for  application  to  each  particular 
house  at  the  moment  fire  might  be  disoo- 
▼ered,  the  provision  of  this  small  apparatus 
might  be  optional  with  each  householder, 
and  a  suitable  hose  ipight  be  provided  and 
kept,  if  desired,  on  the  premises  themselves. 

'*  In  addition  to  these  means  of  converting 
the  existing  water- works  into  fire-extinguish- 
ing works,  it  may  be  observed  that  there 
already  exist  in  town,  many  deep  wells  capa- 
ble of  affording  a  great  supply  of  water, 
and  ateam-engines  often  on  the  spot  with 
pomps  for  raising  It ;  these  whenever  thought 
desirable,  and  where  permission  might  be 
obtainable  from  the  proprietors,  might  be 
oonnected  with  the  general  system  of  pipes 
to  act  in  addition  to  the  apparatus  at  the 
water-works. 

'*  In  particular  buildings  of  great  value  or  of 
peculUrly  hazardous  nature, — such  as  libra- 
ries, manufactories,  theatres, — apparatus 
might  be  introduced  into  the  interior,  such 
■i  is  above  described  aa  existing  in  the  wood- 
mills.  So  also  at  any  time  forcing- pumps 
might  be  applied  in  any  of  the  several  public 
w^s  in  the  streets. 

**  Bvt  however  well  contrived  and  eflldent, 
sneh  a  system  of  fire-extinguisbing  works 
might  be  in  itself,  there  could  be  no  depeo- 
denoe  placed  upon  them  unleas  suitable  rega- 
ladons  were  adopted  for  ensuring  their 
prompt  and  arMn  application  to  use  in 
tine  of  need. 

'*  Referring  no  farther  back  than  to  the  two 
last  fires  of  importance  (the  Argyle^rooms 
and  the  English  Opera-house),  it  is  notorioos 
that  want  of  immediate  arrival  of  engines, 
want  of  water  after  they  did  arrive,  and  In 
the  latter  ease  want  of  presence  of  mind 
and  experience  in  the  persons  who  might  at 
first  have  made  the  fire-appsratus  within  the 
house  available,  even  perhaps  to  the  extin- 
guishing the  fire  befora  it  bunt  into  the 
body  of  the  theatre,  precluded  the  possibility 
of  saving  these  structures;  these,  therefore, 
are  the  most  important  mischiefs  to  be 
guarded  against. 

**  At  the  time  of  tiie  Argyle  fire  it  was  a 
severe  frost,  the  fire-plugs  were  frosen.  The 
fira-plugs,  it  must  be  observed,  sre  at  present 
down  in  holes  in  the  carriage-way  of  the 
streets,  without  any  meens  of  closing  those 
holes,  so  that  the  mud  and  water  of  the 
streets  nni  Into  theB»  and  being  exposed  to 


the  atmosphere  is  frosen.  The  expedient 
for  obviating  this  mischief  is  to  prorlde 
wooden  plugs  (as  bad  conductors  of  heat)  to 
fill  up  the  holes.  The  mains  themselves 
ara  usually  laid  at  sufficient  depth  not  to 
fireeze  even  in  the  severest  frosts. 

"Another  frequent,  and  indeed  according  to 
present  arrangements,  irremediable  source  of 
delay  in  the  procurement  of  water,  is  that 
the  turncock  of  the  dirision  must  be  waited 
for,  before  the  plugs  can  be  opened-— he  has 
to  be  sent  for  at  some  perhaps  conaiderable 
distance ;  in  the  daytime  he  may  be  not  at 
home,  at  night  asleep ;  he  has  then  to  be 
roused,  to  dress,  before  he  can  set  out,  so 
that  often  half  an  hour  or  more  is  thus  lost. 
To  remedy  this,  means  of  turning  on  water 
should  be  in  the  hands  of  persons  awake, 
and  it  may  be  said  on  the  spot,  whatever  the 
part  of  the  town-^such  penons  exist  in  the 
police.  It  msy  at  first  s^ht  bear  an  appear- 
ance of  impropriety  or  impracticability  that 
every  polioe- constable  should  carry  with  him 
a  turnkey,  but  in  point  of  fact  a  policeman's 
staff,  without  being  either  too  cumbersome  or 
heavy,  might  be  made  to  answer  this  pur- 
pose ;  and  if  it  be  called  to  mind  how  very 
frequent  the  occasions  are  when  such  delay 
has  occurred,  i^,  may  well  be  thought  worth 
the  while  not  to  reject  a  suggestion  of  this 
nature  because  it  professes  to  effect  an  im- 
portant purpose  by  very  simple  means. 

"  Suppose  householders  to  prepare  suitable 
small  hose  as  above-mentioned,  it  might  be 
kept  in  a  receptacle  outside  the  honiOy 
either  under  look  and  common  key,  the 
policeman  having  one,  or  in  a  receptacle 
easily  broken  open  in  case  of  need.  The 
larger  hose  and  jets  might  be  kept  inappro- 
priate receptacles  outside  of  buildings  at 
distances  not  too  far  apart  to  be  in  like 
manner  openable  by  the  police- constables. 

"  Should  any  forcing-pumps  be  introduced, 
they,  as  in  Portsmouth  and  other  Royal 
Dockyards,  should  be  below  the  pavement  so 
as  to  be  secure  from  frost ;  the  means  of 
working  them  might  be  a  capstan  post  with 
bare  to  be  put  in  in  time  of  need,  when  men 
auffident  to  produce  an  immense  force  would 
easily  be  collected. 

**  In  order  to  ensure  the  readiness  for  use 
in  case  of  fire  of  this  whole  system,  the 
keeping  it  as  much  as  possible  in  constant 
use  would  be  most  effectual.  The  steam- 
engines  at  water-works,  for  ezsmple,  might 
work  night  as  well  as  day  with  advantage  to 
the  proprietors ;  but  even  were  they  not  to 
work  in  the  night  the  fire  might  be  kept 
damped  up  ready  to  make  the  engine  start 
at  any  time ;  so,  for  insuring  the  ready  state 
of  hose,  instead  of  sending  carts  about  to 
water  streets,  this  business  might  be  done  at 
a  much  less  expense  by  making  use  of  the 
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bote  in  qnefltion  with  a  raitable  orifice  for 
MWery,  and  every  householder  might  thus 
haTo  the  space  before  hie  house  watered  bj 
his  own  hose ;  as,  indeed,  I  have  already  srcn 
practised  at  Knightsbridge. 

"  Besides  the  system  of  works  above  indi- 
cated, there  is  a  variety  of  minor  apparatus 
Baed  in  foreign  countries  for  saving  life  and 
property,  that  it  would  be  desirable  to  intro- 
duce and  improve  upon  here.  At  St.  Peters- 
burgh,  for  example,  the  fire-guard  are  pro- 
vide with  exceedingly  light  ladders,  with 
hoolcs  of  various  kinds  on  long  light  poles 
for  pulling  down  infiamed  portions  of  baild- 
ings,  and  for  hooking  out  articles  from  the 
interior  of  bouses ;  to  which  might  be  ad- 
vantageously added  (as  has  been  proposed) 
strong  elastic  webs  extended  upon  frames 
for  inhabitants  in  case  of  need  to  jump 
into. 

"  It  would  be  well  thnt  the  several  persons 
whose  duty  it  would  be  to  make  use  of  the 
whole  apparatus  should  be  kept  in  the  exer- 
cise of  the  duties  ansigned  to  them  by  sig- 
nals calling  upon  them  occasionally  to  the 
performance  of  those  duties-^not  precisely 
the  same  signals  as  for  real  fire,  yet  it  should 
be  by  signal,  and  unejcpeeiedly,  for  it  is  the 
unexpectedness  of  the  occasion  that  is  so 
frequently  found  to  excite  a  panic  where 
eoolneas  and  presence  of  mind  are  of  so 
much  importance. 

"  Those  late  conflagrations  indicate  likewise 
the  need  of  furnishing  the  police  with  in- 
stmetions  for  their  guidance  on  occasion  of 
lire.  The  seal,  the  usefulness,  of  the  new 
police  on  such  occasions  has  been  observed 
and  well  appreciated ;  but  it  was  also  observed 
at  the  English  Opera-house  that  the  police 
by  breaking  open  the  pit-door  let  a  burst  of 
flame  into  the  audience- part  of  the  house, 
and  all  was  from  that  moment  lost.  This 
same  error  of  opening  doors  has  often  been 
attended  with  the  same  mischievous  results ; 
but  it  cannot  be  expected  that  this  class  of 
persons  should  be  acquainted  with  such  phy- 
sical effects  as  that  without  air  fire  will  cease 
of  itself;  nor,  indeed,  do  persons  aware  of 
this  call  it  sufficiently  to  mind  in  case  of 
accident — how  often  has  fire  in  a  chimney 
been  extinguished  by  throwing  a  wet  blanket 
over  it.  I  have  known  washing  curtains  in  a 
drawing-room,  with  other  furniture,  burnt, 
yet  the  fire  self- extinguished  because  the 
chimney  happened  to  be  closed  and  the  doors 
shut  Not  only,  therefore,  nnight  a  suitable 
set  of  instructions  be  famished  to  police- 
men, but  were  they  Inserted  in  the  paper  of 
parochial  information  periodically  sent 
round  to  householders  it  might  prevent  the 
spreading  of  many  a  fire. 

**  In  conclusion ;  I  must  add  that  the  cost  of 
parrying  such  a  plan  into  execution  wottl<^ 


materially  depend  on  the  judletousness  of 
the  means  employed,  and  the  mamtflictnren 
applied  to.  The  engineer  and  mechanist  of 
Portsmouth  Dockyard  afforded  important 
assistance  in  the  arrangement  of  the  above* 
mentioned  plan  for  Pbrtsmontb,  he  has  con- 
trived the  details,  and  has  earrfod  into  exe- 
cution the  fire-extinguishing  works  in  other 
dockyards ;  and  as  he  is  still  in  the  public 
service,  the  Admiralty,  it  may  be  supposed, 
would  not  object  to  his  giving  such  informa* 
tlon  on  the  subject  as  his  experience  enablea 
him  so  well  to  afford. 

*'  I  have  the  honour  to  be.  Sir, 
"  Your  very  obedient  Servant, 

**  Samubl  Bsntham." 

The  original  of  the  above  letter  was  left 
at  the  Horse-guards  for  Sir  Herbert  Taylor, 
with  a  note  from  Sir  Samuel,  oonmenoing  aa 
follows: 

"  Horse-guards,  Friday,  Feb.  19,  UM. 

"My  dear  Friend, — According  to  your 
advice,  that  what  I  had  to  propose  relative 
to  security  against  fire  should  be  addressed  to 
Mr.  Peel,  the  inclostd  letter  was  written 
yesterday,  and  copied  this  morning,  when  I 
immediately  brought  it  here. . . .  Not  finding 
you,  I  added  my  signature. . . .  and  have  to 
request  that  you  would  be  so  kind  u  Co 
cause  it  to  find  its  way  to  Mr.  Peel. 
**  I  am.  Sir,  &c., 

'*  Samvbl  Bbntham." 

Sir  Herbert  accordingly  presented  tiM 
letter  himself  to  Mr.  PeeI,^who  feared  the 
public  were  not  yet  ripe  for  such  a  measure ; 
but  what  moat  effectually  deterred  Sir 
Samuel  from  farther  urging  its  adoption  was 
that,  as  he  understood,  strong  opposition 
would  be  made  to  it  by  a  powerful  body  of 
persona  who  conceived  that  their  private 
interests  would  be  injured  by  its  Intro- 
duction. 

In  the  year  1844,  when  Lord  Lincoln  was 
at  the  head  of  the  department  of  the  Woods 
and  Forests,  a  copy  of  the  proposal  to  Sir 
Robert  Peel  was  inclosed  to  his  Lordship, 
with  the  following  note : 

"  Queen  Square-place,  1844. 

''My  Lord. — In  oonsequenoe  of  a  Bill 
being  now  pending  in  Parliament  for  the 
protection  of  the  metropolia  from  the 
ravages  of  fire,  I  venture  to  take  the  liberty 
of  inclosing  a  proposal  on  the  subject  whieh 
was  presented  through  Sir  Herbert  Tsylor 
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to  (he  U^t  Honwikbla  Sir  BoWt  Pc«t 
ia  Vabntcy.  IS30,  bj  mr  hubud,  the  lit* 
Blr  SiDoel  Benthim,  u  It  ippcari  to  oBq' 
foiu«  idTinUcM  ubicb  nuj  be  vorth  70U 
LokUUp'i  oootidaratloa. 
**  I  bne  the  boMHU  (0  he,  nj  Lord, 
"  Yoar  Lordihip'i  Dbtdlent  SerTtnt. 

"  Hjlkv  So»hi&  Bbntbah." 
The    iboie    mrrupandancB    Rffordi    *a 
B,  emaiipt  the  mur  that  night  be 


■ddveed,  of  inetteoHaii  to  nlntenr  paUie 
nraiarei  whea  printe  interatt  it  sat  cob- 
Bcrned  In  thrir  tdoption.  la  thh  oaie  At 
p1*D  wu  gratnitoiul;  oSeied,  and  tb«  wrTicet 
of  the  necbiiUit  of  Portmaatli  Doekrerd 
would  have  been  obtalwd  withontaddidcMl 
expcnie  to  the  pablio;  bat  It  *u  aot  lU 
priTaie  ei^iiwera  for  their  perioaal  Intereit 
adopted  Sir  Samael'i  plan  that  it  wa«  ctT' 
lied  into  eiecutioo  in  mcioai  tone. 


(PlMBt  dUed  JanuaiT  II,  IISI  i  8 
Hf  improTemenla  in  boots  aDd  ihoee 
ba*e  for  their  object  the  eDoatruciinf 
tbeo)  in  Bucb  manner  that  Ihej  ma;  td- 
Mit  of  ■  free  eirculalion  of  air  through 
tlieia,  Koi  therebj   prcTMit  thu  ever- 

fll.l. 


beating  e 

with    br>ii 


nIM  Inlyll,  iUI.) 

of  the  feet  which  isle*  place 
.nd  shoea  i>F  the  ordinarj 
kind,  eapceially  in  walkiog,  to  the  great 
dltcomfort,  uid  not  unfre<|uentl|  aerioua 
injnrj  of  the  wearer. 

Flf.  10. 


Kf-S.  Plj.  12.  f%.  15.  Flj.3,        Fl,.  7.         p|j.  U. 


Wf.  6.  Fif.  13. 


4- 


Hg.  1  ii  pUD  of  ■  boot  Atlnl  <ritb  ar-  the  air  ii  matle  to  circulate      A  la  &e 

nDgenenU  (or  this  purpose.     In  thia  Inner  aole  ;  BB,  «  leriei  of  grooTei  eat 

figure  the  outer  nle  U  remoted,  to  ihow  out  of  the  lower  aide  of  A.  and  whieh 

Bore  clearlj  the  paaiagn  through  which  when  the  onter  aok  it  pot  on,  form  m 
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air^pipes  or  chaDnelf.  (These 
grooTCs  ixiajr  be  fitted,  if  deemed  oecc^- 
sarvy  with  metallic  tubing,  or  quills). 
CCC  are  holes  which  comiuunicate 
through  the  Inner  sole  A  with  the  inte- 
rior of  the  boot ;  DD  are  other  holes, 
which  Qpen  into  a  conical  vertical  pas- 
sage £,  formed  on  the  inside  of  the  bo^t 
between  the  outer  covering  or  leather, 
and  the  lining,  as  represented  in  fig.  2, 
where  the  upper  of  the  boot  is  partly 
removed  to  show  the  position  of  the  pas- 
sage, and  also  in  separate  explanatory 
viewsi,  figs.  3  and  4.  Instead  of  only  one 
snch  passage  E,  there  may  be  a  similar 
passage  on  each  side,  or  more  if  desired. 
The  upper  end  of  the  passage  £  is 
open  to  the  external  atmosphere,  and  at 
the  lower  end  it  terminates  in  the  holes 
DD  (as  before  mentioned),  which  again 
have  communication  with  the  passages 
BB,  formed  in  the  inner  sole  by  means 
of  a  piece  of  thin  corrugated  metal- plate 
F,  wnich  is  inserted  between  the  outer 
and  inner  sole  previous  to  their  being 
sewn  or  otherwise  joined  together.  In- 
stead of  the  metallic- plate  F,  a  piece  of 
strong  leather  or  other  stout  pliable  sub- 
stance, with  grooves  cut  in  it,  may  be  sub- 
stituted. Fig.  5  is  a  plan,  and  fig.  6  an 
edge  view  of  one  of  these  pieces  of  plate  ; 
the  farrows  a  a  are  placed  accurately 
over  the  holes  DD,  so  that  there  may  be 
a  free  passage  for  the  upward  escape  of 
heated  air  from  beneath  the  soles  of  the 
feet;  and  ths  passage  is  carried  to  such  a 
height  as  to  exclude,  under  all  ordinary 
eirouiDslanoeSy  the  entraooe  of  wet  or  dirt. 


m 

G,  fig.  7,  is  a  thin  strip  of  brass  which 
is  laid  along  the  outer  edges  of  the  hoisi 
DD,  to  prevent  the  stitching  from  closing 
them  up.  Figs.  8  and  9  are  represen* 
tations  of  another  bent  strip  of  metal, 
which  encircles  the  mouth  of  the  pas- 
sage £. 

Another  method  of  efiecting  the  ven- 
tilation of  boots  and  shoes  is  shown  at 
fig.  10  (a  side  view)  and  fig.  11  (a  plan 
with  the  outer  sole  removed) ;  AAA  are 
the  air- holes ;  BB  other  holes,  which 
communicate  with  a  passage  formed  be- 
tween the  lining  and  the  upper-leather 
of  the  boot.  These  two  sets  of  holes  are 
connected  by  thin  pieces  of  corrugated 
brass  plate,  represented  in  figs.  5,  fi,  12 
and  1 3,  and  sewed  in  the  manner  before 
explained  between  the  two  soles.  Fig.  14 
is  a  cross  section  of  the  boot  taken  on  the 
line  a  b,  of  ^^,  11.  The  passage  formed 
between  the  lining  and  upper-leather  is 
carried  some  distance  up  the  leg  of  the 
boot  upon  the  inside  by  means  of  a 
grooved  piece  of  leather  C,  shown  sepa- 
rately  in  fig.  15,  which  (ermtnatea  at  top 
in  two  holes  DD,  which  are  open  to  the 
external  atmosphere,  and  may  be  at  any 
height. 

The  boot  or  shoe  may  be  also  venti- 
lated from  the  top  by  making  a  few  holes 
in  the  vamp  or  upper,  and  covering  them 
over  with  a  few  ornamental  pieces  of 
leather,  such  as  represented  in  fig.  16; 
or  by  using  a  light  under  vamp  with  cut 
holes  in  it,  and  making  these  communi- 
cate with  a  common  aperture  of  escape 
in  the  external  vamp. 
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BABBISTEa-  AT-  LAW. 

(Continued  from  vol.  liil.,  p.  331.) 

Third  and  Concluding  Script, 

VI.— CUBIC  AND  QUINTIC  EQUATIONS. 

By  Hke  term  quintie  eguaiion  1  mean  an  equation  of  the  fifth  degree.  The  present 
exigencies  of  the  Theory  of  Equations  require,  or  at  all  events  its  promiseid  pro- 
gress suggests,  the  necessity  of  some  such  nomenclature.  I  propose  to  call  eqoatioRs 
of  the  sixth,  seventh,  and  the  respective  higher  degrees,  by  the  respective  names  of 
$exie,  ieplic,  octic^  nonic,  decic^  &c.,  equations.  Or,  if  an  English  should  be  pre- 
ferred to  a  Latin  derivation,  we  might  term  equations  fifth-ic^  sizth-iCf  teventh-ic^ 
&c.,  according  to  their  degrees.  As  we  adopted  the  one  or  the  other  method  we 
should  have  the  terms  eleventhic^  twelfthiCt  twenliethic  (or  tvoeniythic)  thirtieihie^ 
kundredthie,  &c.,  or  the  respective  sjnonyms  undeciCy  duodecicy  vigitUic,  triginiie, 
etniic,  &c.  Either  system  would  be  preferable  to  that  of  which  I  gave  a  specimen  in 
my  paper  '*On  Mathematical  Nomenclature,*'  published  at  pp.  509-510  of  vol.  xly. 
of  tne  Meehanici*  Magazine, 
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Before  proeeedini?,  let  me  beg  your  readers  to  coosider  ray  paper  "  On  Mr.  BilU'i 
Bule  for  Cubics"  {MecK  Mag,,  vol.  iiii.,  pp.  586-8),  and  also  that  *«  On  two  remark- 
able  Cubics"  (/^irfpp.  448-9),  as  incorporated  with  this  scries  of  Notet,  With 
respect  to  the  latter  paper,  I  have  to  express  my  thanks  to  Mr.  Lockhakt  and  Mr. 
Bills  for  pointing  out  an  oversight  which  I  had  committed,  and  for  which  I  there 
attempted  to  compensate  by  communicaiinff  portions  of  their  letters  to  this  Maga- 
line.  Let  me  also  add  that,  since  the  poblication  of  the  last  of  these  Note$,  the 
Second  and  Concluding  Part  of  my  AnalyHs  of  the  Theory  of  Equations  has 
appeared  in   the  Philosophical  Magazine  (in  the  Supplementary  Number  for 

December,  1850.}. 

The  equations  which  constitute  the  sixth  line  of  the  last  of  these  Notes  ought  to 
have  been  numbered  (4).  In  the  last  step  of  the  division,  by  which  the  final 
expceaaion  for  x  is  there  obtained,  the  divisor  is  written 

— p  +  o  •  v'lip ;  and  in  the>fr«<  — 3z  +  a  ■  ^''np— a. 

The  venerable  and  distinguished  mathematician,  Mr.  Lockhabt,  has  made  an 
interesting  and  important  enervation  on  equations  of  the  fifth  degree.  Now,  by 
slightly  changing  the  form  of  his  results,  we  obtain 

(flS-l-ft)>-haift-|y,  andaft  |  (<i*  +  »)-i-d  \  «; (6.)  . 

And,  since  every  quintic  equation  is  capable  of  being  reduced  to  the  trinomial 
form  given  by  Mr.  Lockhabt,  we  see  that  if  we  were  able  to  obtain  a  finite  solution 
of  the  system  (6),  treating  a  and  b  as  the  unknowns,  and  p  and  q  as  known,  we 
shonld  be  able  to  solve  the  general  quintic ;  for  we  should  be  in  possession  of 
quadratic  factors  of  the  trinomial  quintic. 

While  upon  the  subject  of  equations  of  the  fifth  degree,  it  may  interest  some  of 
your  readers  if  I  give  one  of  the  unsuccessful  expedients  by  which  I  sought  to  solve 
the  general  quintic.  This  is  its  outline.  Since  every  quintic  can  be  reduced  to  any 
trinomial  form,  and  the  coefficients  of  that  form  may  be  modified  by  well-known 
artifices,  we  may  start  with  the  assumption 

;ei  +  2xt4.5„0 (7.). 

Multiply  (7)  into  «,  and  we  have 

#«+2**+i«-o-  !*(«»+ 1)  J '-(*»-**) (a) 

Now,  \i  a^-bx  were  a  perfect  square,  the  right-hand  side  of  (8.)  would  be  deeom- 
posible  into  cubic  factors,  and  the  given  equation  would  consequently  be  capable  of 
solution.  Not  being  so,  can  we  make  it  a  square  by  substituting  for  x  a  linear  func- 
tion (ay-^fi)  of  a  new  unknown  y,  and  then  determining  a  and  /3  so  as  to  satisfy  the 
requisite  conditions  ?  The  answer  is — No.  For  we  shall  find  ourselves  conducted 
to  the  nugatory  result  a'^'aO,  and  are  thus  stopped.  Without  particularising 
other  attempts,  let  roe  state  that  the  failure  of  my  Method  of  Vanishing  Groups 
(and  the  same  remark  applies  to  Mr.  jBaRABD*s  process)  to  accomplish  the  solution 
of  the  general  equation  of  the  fifth  degree  does  not  arise  from  any  want  of  logical 
coherence  in  the  processes  themselves,  but  from  those  processes  giving  a  final 
result  which,  in  the  case  of  a  quintic,  takes  the  form  of  a  vanishing  fraction.  Mr. 
JnnBAiiD's  processes,  however,  enable  us  to  reduce  the  general  equation  of  the  fifth 
degree  to  any  one  of  the  four  following  forms  at  pleasure,  vis. : 

«*+**««... .(1);  **  +  *»««....  (2); 

ar* +  «»-#... .(3);  «5  +  *  ■■a....(4). 

These  wonderful  results  may  also  be  obtained,  and  with  greater  facility,  by  my 
own  processes.  The  solution  of  any  one  of  the  above  four  forms  would  comprise 
that  of  the  genera!!  equation.  I  do  not  mention  this  for  the  purpose  of  encouraging 
any  one  to  attempt  such  solution — for  I  would  rather  dissuade  from  such  attempts — 
but  merely  to  show  that  the  labour  spent  upon  the  subject  of  quintic  equations  has 
not  been  wholly  unrequited.    I  cannot  conclude  this  paper  better  than  by  presenting 
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yoar  readers  with  the  following  portion  of  a  letter  with  which  Mr.  Loc&habt  hu 
recently  fmToared  me. 
9,  Pvmp- Court,  Temple,' April  U,  1851. 

IBxirmei  from  a  Letter /irom  Jamet  Loekhart,  Beq,,  to  Mr,  Coekle,"} 

«  My  dear  Sir» 

•  *  «  *  «  «  « 

I  was  Tery  lorry  to  learn  of  the  death  of  Mr.  Davies — ^he  was  a  first  rate  mathematieiaD, 
M  great,  I  think  as  any  of  his  cotemporaries.  Mr.  Potti  of  Camhridge  losei  a  great 
assistanoe  in  the  forthcoming  work  on  Porisms. 

'*  Mr.  DaTies  nnderstood  the  subject  particularly  well,  and  wsi  anxious  to  further  the 
atndy  of  the  doctrine.  I  take  the  liberty  to  send  you  a  few  remarks  of  mine  on  the  roots 
of  the  evhic  «'~3«'— 1  b>0  which  apply  to  all  cubic  equations. 

<*  I  published  the  forms  of  tlie  roots  in  the  Maikematiei€m,  but  not  the  inferences  I  now 
giw. 

*<  It  is  most  desirable  to  connect  these,  if  poseible,  with  equations  of  the  5th  degree. 
These  terns  cannot  be  lost,  however  they  may  be  combined.  It  is  the  eztrieation  of  Umhi 
from  sach  combination  that  is  required. 

e  «  *  *  *■  *  *  . 

**  I  am,  my  Dear  Sir,  truly  yours, 

"jAMSa  LOOKBABT. 

"  PanoBS-green,  Fulluun,  April  9, 1851." 


[Afr.  LoekUrt*9  *  remarh*  r^erred  to  in  hie  Letter,] 

«letdr*-3jr->l-0 

r    +     1*879385241... 
numerical  roots  <    —    1*53208888  ... 

I    —    0*3472S»635  ... 


algebndcal  rooti  •!•  sr,  — 


jr-f  1 


<r+l  s 

giTC  to  any  one  of  these  last  any  one  of  the  preceding  numerical  yalues ;  for  instance, 

cdl4-«-+ 1*87938...  and  apply  it  to  -  '—,  the  result  is  -  ^I^"  --153208.. 

»  1*879.. 


apply  it  to  — 


*  +  l 


2*879 


..=-0*347296.. 


eiOI  -  ^±i  --1-53208..  apply  it  to  itself... --^5????ll  »-0*347296.. 
X  — 1*53208 


spply  to-  -ri--** 
x  +  1 


eall- 


»+l 


—1*53208 
-  '347296  and  apply  it  to  itself  - 

•652703.. 


-  +  1-8793852.. 
1 


....         *+l 
apply  It  to  —  . .  •  • 


-*347296.. 


*652703 

+ 1*8793852. '» 


--1*53206 


PHAMTAtMAOOmiA  LAMTBnNS. 


The  phantasmsgoria  lanterns  exhibited,* 
are  a  scientific  form  of  msgio  lantern,  differ- 
iag  from  it  in  no  essential  principle.  The 
images  they  produce  are  Tariously  exhibited, 
cifber  on  opacjue  or  transparent  screeni. 
The  light  Is  an  improTcd  kind  of  solar 
luBip.    The  manner  in  which  the  beautiful 

*  Bj  ICetirs.  Carpenter  and  Westley,  of  Regent- 


melting  pictures  called  dissohring  riews  are 
prodoMd,  aa  respects  the  mechanism  em- 
ployed, deserTcs  to  be  explained.  The 
arrangement  adopted  in  the  instruments 
exhibited  is  the  following: — ^Two lanterns 
of  the  same  sise  and  power,  and  in  all 
respects  exactly  agreeiog,  are  arranged  toge* 
ther  upon  a  little  tray  or  platform.  They 
are  held  fast  to  this  stand  by  screws,  which 
admit  of  a  certain  degree  of  half-ierolThig 


174 


ECGEKTRIC   HOY^HENT  OF  THE   F1[XED   STARS. 


motion  from  side  to  side,  in  order  to  adjmt 
the  foct.    This  being  done  in  such  a  man- 
ner that  the  circle  of  light  of  each  lantern 
falls  precisely  upon  the  same  spot  upon  the 
screen,  the  screws  arp  tightened  to  the  ut- 
most extent,  so  ss  to  remove  all  probability 
of  farther  movement.  The  dissolving  appa* 
ratus  consists  of  a  circnlar  tin  plate,  japan- 
ned in  blaek,  along  three  parts  of  the  circum- 
ference of  which  a  creioentic  aperture  ruoi, 
the    interval    between    the    horns    of  the 
orescent  being  occupied  by  a  circular  open- 
ing, covered  by  a  screwed  plate,  removeable 
at  pleasure.    This  plate  is  fixed  to  a  hori- 
imttal  wooden   axis,  at  the  other  end  off 
which  is  a  handle,  by  which  the  plate  can  be 
caused  to  rotate.    The  axis  of  wood  if  tap- 
ported  bj  two  pillars,  connected  witb  a  flat 
piece  which  is  secured  to  the  tray.    This 
apparatus  is  placed  between  the  lanterns  in 
such  a  manner  that  the  circular  plate  is  in 
front  of  the  tubes  of  both,  while  the  handle 
projects  behind  the  lanterns  at  the  back. 
The  plate  can,  therefore,  be  turned  round 
by  means  of  the  handle,  without  difficulty, 
from  behind.    A  peg  of  wood  is  fixed  into 
the  axis,  so  as  to  prevent  its  effecting  mom 
than  half  a  revolution.    The  widest  part  of 
the  crescentic  opening  in  the  platt,  is  luft- 
ciently  so  to  admit  all  the  rays  of  the  lan- 
tern before  which  it  happens  to  be  placed. 
On  the  plate  being  slowly  turned  half  round, 
by  means  of  the  handle  behind,  the  opening 
narrows  until  it  is  altogether  lost  in  one  of 
the  horns  of  the  crescent.  The  light  of  that 
lantern  is  gradually  cut  off  as  the  aperture 
diminishes,  until  it  is  at  length    wholly 
shaded  under  the  moveable  oover  occupying 
the  interval   between  the    horns    of    this 
crescentic  opening.     In  proportion  as  the 
light  is  cut  off  from  one,  it  is  let  on  from 
the  other  tube,  in  consequence  of  the  gra- 
dually increasing  size  of  the  crescent  revolv- 
ing before  it,  until  at  length  the  widest 
part  of  this  opening  in  the  plate  is  presented 
before  the  tube  of  the  second  lantern,  the 
first  being,  as  we  have  seen,  shaded.    This 
movement  being  reversed,  the  light  is  cut 
off  from  the  second  lantern,  and  again  let 
on  from  the  first,   and  so  on   alternately. 
Thus  while  the  screen  always  presents  the 
same  circle  of  light,  yet  it  is  derived  first 
from  one  lantern,  then  from  the  next. 

When  in  nse,  a  slider  is  introduced  into 
each  lantern.  The  lantern  before  the  mouth 
of  which  the  widest  part  of  the  opening  in 
the  plate  is  placed,  exhibits  the  painting  on 
the  screen,  the  light  of  the  other  lantern 
being  then  hid  behind  the  cover.  On  turn- 
ing the  handle,  this  picture  gradually  be- 
comes shaded,  while  the  light  from  the 
•eoond  lantern  streams  through  the  wideis- 
iag  opening.    The  effect  on  the  screao  is 


the  melting  away  of  the  first  picture,  and 
the  brilliant  development  of  ibe  second, 
the  screen  being  at  no  instant  left  unoccu- 
pied by  a  picture. 

The  principle  involved  in  this  apparently 
complex,  but  in  reality  simple  mechanism, 
is,  merely  the  obscuration  of  one  picture 
and  the  throwing  of  a  second  in  the  same 
place  on  the  screen.  And  it  may  be  acoom, 
plished  in  a  great  variety  of  ways.  Thus* 
by  simply  plaoing  a  flat  picoe  of  wood* 
somewhat  like  the  letter  Z,  oa  a  point  in 
the  centre,  so  that  alternately  one  or  the 
other  of  the  pieoea  at  the  end  should  be 
raised  or  depressed  befere  the  lanterns,  a 
dissolving  scene  is  produced.  Or,  by  fixing 
a  moveable  upright  shade,  which  oan  be 
poshed  alternately  before  one  or  the  other  of 
the  lanterns,  the  same  effect  is  produced. 

Individuals  exist  in  this  metropolis  whose 
sole  occupation  consists  in  painting  the 
minute  scenes  or  slides  used  for  the  phan- 
tasmagoria lanterns.  The  parfection  to 
which  these  paintings  are  brought  is  sur- 
prising. There  are  two  methods  by  which 
the  sliders  now  employed  are  produced.  In 
one  of  these,  the  outline  and  detail  are 
entirely  the  work  of  the  artist's  pencil. 
For  pictures  representing  landscapes,  or 
wherever  a  spirited  painting  is  required, 
this  is  the  exclusive  method  employed.  The 
colours  are  rendered  tranaparent  by  being 
ground  in  Canada  balsam  and  mixed  with 
varnish.  The  other  method  is  a  tranafer 
process.  The  outlines  of  the  subjects  are 
engraved  on  copper  plates,  and  the  impres- 
sion is  received  from  these  on  thin  sheets  of 
glue,  and  is  then  transferred  to  a  plate  of 
glass,  the  impression  being  burnt  in  the 
same  manner  as  is  effected  in  earthenware. 
Sliders  produced  in  this  way  receive  the  dis- 
tinctive name  of  copper-plate  sliders.  The 
subject  is  merely  represented  in  outline,  it 
being  left  to  the  artist  to  fill  up  with  the 
necessary  tints,  5cc.  The  advantages  of  this 
method  for  the  production  of  paintings  of  a 
limited  kind  are  obvious.  Latterly  photo- 
graphy on  glass  has  been  employed  to  obtain 
pictures  for  the  magic  lantern.— R.  £. — 
Official  BluftraUd  Caialoffue  of  ike  Oreat 
Bxhibiiion, 


SCCBMTRIC   MGYSMBNT   OF  THK   FIXKB 

STARS. 

At  a  meeting  of  the  Berlin  Aoadeny  of 
Scienoea,  held  on  May  31  laat,  tlie  venerable 
Alexander  Von  Humboldt  made  an  interest- 
ing communication  upon  some  obaervations 
of  singular  movements  of  fixed  stars.  It 
seems  that  at  Trieste,  January  17, 1851,  be- 
tween 7  and  8  o'clock  p.m.,  before  the  rising 
of  the  moon,  when  the  star  Sirius  waa  nq^ 
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far  from  the  horizon,  it  was  seen  to  perform 
•  remarkable  series  of  eccentric  rnovomcntt. 
l!:  rose  and  sack,  moved  left  and  right,  and 
sometimes  seemfd  to  mnYe  in  a  curved  line. 
Tlie  observers  were  Mr.  Keune,  u  student  in 
the  opper  class  uf  the  Gyranasium,  and  Mr. 
Thugutt,  a  siddler,  both  certified  to  be 
relia^ile  persons.  The  family  of  the  latter 
also  beheld  the  phenomena.  Mr.  Keune,  with 
his  head  leaned  immovably  against  the  wall, 
saw  Sirius  rise  in  a  right  Hoe  above  the  roof 
of  a  neighbouring  house,  and  immediately 
again  sink  out  of  sij^bt  behind  it,  and  then 
again  appear.  Its  motions  were  so  con- 
siderable that  for  some  time  the  beholders 
thought  it  was  a  lantern  suspended  by  a 
kite.  It  also  varied  in  brilliancy,  growing 
alternately  brighter  and  fainter,  and  now 
and  then  being  for  moments  quite  inYisible, 
though  the  sky  was  perfectly  clear.  As  far 
as  it  is  known,  this  phenomena  has  been 
remarked  but  twice  before,  once  in  1799 
from  the  Peak  of  TeneriflTe  by  Von  Hum- 
boldt himself,  and  again  nearly  fifty  years 
later,  by  a  well-informed  and  very  careful 
observer,  Prince  Adalbert  of  Prussia. 


MB.  6OLP8W0RTHT  OUBNKy's  DIFFEBBN- 
TIAL  BAROMBTBR. 

( From  Mr.  Guroey's  Report  to  the  Coal  Miners  of 
Northumberland,  Durham,  and  Lancashire.) 

It  is  well  known  that  slight  changes  of 
atmospheric  pressure  will  sometimes  occa- 
sion such  discharges  of  fire-damp  in  a  coal 
mine  as  to  endanger,  and  cause  explosion. 
The  fall  of  the  barometer  indicates  a  reduced 
pressure  of  the  atmosphere,  and  it  is  known 
that  fire  damp  is  relieved  thereby  from  its 
pent-up  situation  in  air  •  pressed  recesses 
about  the  workings,  or  in  the  goaves,  or 
other  places ;  and  under  diminished  pressure 
it  escapes  by  its  reaction  and  its  elasticity 
into  the  galleries. 

This  is  a  mechanical  explanation,  and  so 
far  as  it  goes  satisfactory  ;  but  as  explosions 
and  fonlings  of  the  mine  oftentimes  occur  at, 
and  sometimes  before  the  change  of  balance, 
previous  to  mechanical  pressure  taking  place 
sufficient  to  account  for  it,  we  must  look  for 
other  causes  beyond  mechanical  disturb- 
ances. Meteoric  changes,  and  some  of  the 
Boat  important,  sometimes  occur  entirely 
unconnected  with  any  sensible  change  of 
atmospheric  pressure.  Hail  and  snow,  wind 
and  rain,  wet  and  dry,  heat  and  cold,  often 
occur  without  the  slightest  change  in  baro- 
metrical pressure. 

The  same  cause  which  produces  wind  on 
wind  may  probably  disarrange  fire-damp. 
The  same  cause  which  brings  about  meteoric 
phenomena  may  do  so,  and   be  the  same 


which  produces  a  chane^e  in  the  wA'ght  of 
the  atmosphere  ;  so  that  the  fall  of  the  baro- 
meter U  an  eflfect,  and  not  a  cause,  of  some 
hidden  disturbing  influence,  which  simulta- 
neously or  previously  occasions  fire- damp 
escape,  and  the  danger  of  explosion  in  a  coal 
mine.  Nature  operates  by  insensible  agen- 
cies, by  powers  we  have  no  conception  of, 
by  laws  far  beyond  our  reach.  The  same 
agent  probably  which  produces  a  difference 
even  in  the  solvent  condition  of  the  atmo- 
sphere may  at  the  same  instant  act  to  the 
very  centre  of  the  earth.  We  cannot  tell ; 
it  surely  may  act  near  the  surface.  The 
hygrometric  state  of  the  atmosphere,  for 
ought  we  know,  may  be  more  important  for 
your  consideration  than  its  barometrical 
condition. 

I  may  hereafter  suggest  for  your  conside- 
ration some  known  condition^  on  this  head, 
and  its  connection  with  fire-damp.  We  will 
at  present  confine  ourselves  to  the  baro- 
meter. The  moment  of  change,  or  break  of 
balance,  is  the  most  important  time  to  adopt 
precautionary  measures,  for  the  disturbing 
cause  may  have  been  acting  for  hours  pre- 
vious to  any  perceptible  change  in  the  baro- 
meter. It  is  highly  desirable  to  be  able  to 
detect  the  first  and  smallest  reaction.  It 
has,  I  believe,  been  noticed  at  sea — where 
Bailors,  from  experience  of  its  importance, 
pay  great  attention  to  the  rise  and  fall  of  the 
barometer — that  the  period  of  reactioi^  is 
the  most  important  period  to  enable  them  to 
anticipate  a  change  in  the  direction  of  the 
winds,  or  the  coming  of  an  impending  storm. 
It  is  equally,  if  not  more  important,  for  the 
pitmen  to  pay  attention  to  the  same  fact. 

Tiie  ordinary  barometer  is  too  sluggish. 
The  changes  of  the  surface  of  mercury  from 
the  concave  to  the  convex,  which  it  assumes 
on  the  break  of  balance,  cannot  possibly  be 
read  off.  This  fact  and  its  importance  was 
shown  by  the  Honorary  Secretary  of  the 
South  Shields  Committee,  in  his  report 
"  On  Accidents  in  Coal  Mines."  You  may 
observe  the  allusion  he  there  made  to  tha 
sympiesometer  as  a  more  delicate  instrument 
for  the  purpose.  There  are,  however,  ob- 
jections to  this  instrument,  and  another,  of 
greater  delicacy  than  the  common  barometer, 
is  required.  On  this  account  it  was  that  the 
one  referred  to  was  devised.  This  instru- 
ment was  founded  on  the  aneroid,  substi- 
tuting a  moving  fluid  as  a  pointing  range  or 
index,  instead  of  the  complicated  movement 
of  hands  and  levers.  The  same  principle 
can  be  applied  to  the  ordinary  barometer, 
with  which  you  are  more  fi miliar.  I  will 
explain  this  arrangement  as  simply  as  I  can. 

If  a  tube  of  glass,  closed  at  o:ie  end,  be 
filled  with  mercury,  and  while  so  filled  we 
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dip  its  open  end  in  a  cnp  of  mercury,  holding 
the  sealed  end  Tertical,  the  mercury  will  fall 
down  the  tube,  leaTing  a  vacuum  in  the 
upper  part,  until  the  height  of  its  column 
exaotly  balances  that  of  the  atmosphere. 
This  will  Tary  between  27  and  31  in.,  ac- 
eording  to  the  weight  at  the  time.  This, 
you  know,  is  the  common  barometer.  You 
will  observe  that  the  quantity  of  mercury 
which  rises  or  falls  in  the  tube,  to  balance 
the  changing  weight  of  the  atmosphere,  will 
always  be  equal  to  that  which  is  necef  sary  as 
an  equivalent  to  make  up  the  required  height 
of  the  column,  irrespective  of  its  solid  con- 
tents. Thus,  in  a  barometer  tube  of  large 
diameter,  a  larger  quantity  of  mercury  will 
be  required  to  go  up  the  tube,  to  obtain  a 
givoB  lorel,  than  one  of  a  smaller  diameter ; 
yet  the  variation  of  the  level,  the  space 
moved  through  up  and  down,  in  both  cases, 
will  be  exactly  the  same.  You  will  observe, 
therefore,  we  can  gain  nothing  by  increasing 
the  siie  of  the  barometer  tube,  to  enable  us 
the  better  to  read  off  minute  changes. 

Lotus  suppose  the  barometer  to  be  1  inch 
diameter,  or  (say)  equal  to  1  inch  sectional 
area,  the  rise  of  the  column  of  1  inch  in 
height  will  require  1  cubic  inch  of  mercury 
to  come  up  the  tube  into  the  vacuom.  If 
the  tube  be  one-quarter  inch  sectional  area, 
then  only  one-sixteenth  of  a  cubio  inch  will 
have  to  go  up  to  raise  the  level.  The  dis- 
turbance, or  space  moved  throogh,  in  both 
oases,  will  be  an  inch — no  more  or  less  in  one 
than  the  other ;  and  both  will  be  an  exact 
balance  of  the  atmosphere,  representing  the 
change  of  pressure.  I  wish  to  call  your  par- 
tifiular  attention  to  this,  because  the  instru- 
ment about  to  be  described  is  founded  upon 
it. 

In  order  that  yon  may  better  understand 
me,  we  will,  in  the  first  instance,  suppose 
we  have  a  barometer  tube  about  1  inch  dia- 
meter, and  4  or  5  feet  in  length,  closed  at 
one  end.  We  fill  this  with  mercury  to 
within  3  or  4  inches  of  the  top,  and  then 
fill  it  op  with  water  till  it  runs  over  the 
open  end.  On  placing  the  finger  air-tight 
on  the  open  end,  and  inverting  the  tube, 
keeping  the  end  still  closed,  the  mercury 
and  water  will  change  places ;  the  water  will 
rise  to  the  surface  of  the  inverted  tube,  and 
the  mercury  will  fall  to  the  bottom.  While 
the  finger  is  still  on  the  end  of  the  tube, 
place  the  end  under  the  surface  of  mercury 
in  a  cup  or  basin.  The  mercury  will  now 
fall  to  balance  the  weight  of  the  atmosphere, 
and  the  water  vill  fall  on  it,  a  vacuum  being 
left  above  the  surface  of  the  water.  The 
wat?r,  it  is  manifest,  swimming  on  the  mer- 
cury will  rise  and  fall  with  it.  An  inch  of 
mercury  will  displace  a  cubio  inch  of  water, 
and,  of  course,  drive  it  up  or  draw  it  down 


the  tube,  higher  or  lower  in  the  vacuum,  as 
the  case  may  be.  The  rise  of  level  of  the 
mercury  and  water  in  this  case  will  be  the 
same,  because  the  diameters  of  the  portions 
of  the  tube  through  which  they  move  are 
equal ;  but  if  they  are  unequal,  then  their 
range  would  be  unequal.  Let  na  suppose 
the  upper  part  of  the  tube,  where  the  water 
works,  to  be  less  than  that  where  the  mer- 
cury works.  It  is  evident  the  displacement 
of  the  water,  depending  on  the  rise  of  the 
mercury,  will  be  equal  to  ita  volume ;  but 
having  less  room  to  move  in  will  extend  to 
a  greater  distance  than  the  mercury,  pro- 
portionate to  the  difference  of  the  respective 
sizes  of  their  tubes.  Suppose  the  mercurial 
tube  to  be  an  inch  sectional  area,  and  the 
tube  above  the  water  connected  with  it  to  be 
one-tenth  of  an  inch;  1  inch  rise  of  the 
mercury  would  then  displace  a  cubic  inch  of 
water,  which,  being  driven  up  the  tube  into 
the  vacuum,  would  fxtend  to  1000  tentha, 
or  8  feet  4  inches  in  height.  We  have  here 
a  great  range,  an  index  by  which  we  can 
sensibly  read  off  the  most  minute  disturb- 
ance or  change  of  level.  The  change  in  the 
surface  figure  of  the  mercury,  however 
minute  and  otherwise  insensible,  may  be 
accurately  ascertained.  The  water  rangOt 
or  small  tube,  is  called  the  "  differential 
tube,"  and  the  larger  one  the  ''  barometer 
tube."  An  instrument  of  such  extensive 
range  or  length  of  the  differential  tube  as 
the  above  can  hardly  be  wanted.  It  would 
require  correction  for  the  height  of  the 
water,  and  be  inconveniently  long ;  but  if 
wanted  to  save  height  and  room,  the  differen- 
tial tube  may  be  turned  ziz-zag  or  spiral. 
It  would  then  come  within  a  convenient  size, 
and  the  columnial  pressure  of  the  water 
would  be  of  little  consequence,  and  hardly 
require  correction.  If  you  wish,  you  may 
have  it  of  soch  sensibility  ;  but  an  instru- 
ment of  less  range  will  be  sufficiently  sen- 
sitive for  your  purpose.  Let  us  take  such 
areas  in  the  tube  ss  we  know  will  not  inter- 
fere by  capillary  attraction,  or  by  the  attrac- 
tion of  cohesion,  to  disturb  the  certain  and 
uniform  working  of  the  differential  fluid, 
-yet  at  the  same  time  be  sufficiently  delicate 
for  practical  purposes.  A  differential  tube 
of  less  than  one-fourth  of  an  inch  in  dia- 
meter will  network  well.  The  fluid,  whether 
water,  spirit,  or  oil,  will  hang  and  stick  to 
the  sides  of  the  tube,  so  as  to  interfere  with 
its  perfect  freedom  of  action.  The  size  of 
the  mercurial  one  is  of  little  consequence ; 
so  far  as  respects  the  ratio  of  proportion,  it 
is  only  necessary  to  have  the  part  of  it  where 
the  surface  of  mercury  ranges  up  and  down 
to  be  of  large  dimensions. 
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HsNiiT  Richardson,  of  Aber  Hirnant, 
BrIr,  North  Wales,  Esq.  For  certam  tm' 
provemenU  im  life* boats.  Patent  dated 
Febraary  22, 1851. 

The  peculiar  constmetion  of  this  life-boat 
will  be  rendered  snfficiently  apparent  by  the 
Mm,  which  is,  for 

Hie  forming  or  constnusting  a  life-boat 
of  tvo  or  more  tabes  or  pontoons  of  iron, 
copper,  or  other  suitable  material,  divided 
by  internal  partitions  into  water-tight  com- 
paitmente,  and  connected  or  braced  toge* 
ther  externally  with  iron  or  other  stannch- 
eOBs  or  stays,  upon  which  is  laid  an  open  or 
latticed  deck,  with  the  neoessary  seats  for 
the  oeenpants. 

William  Stonbb,  of  Qneenhithe,  sta- 
tioner. For  in^nrwenunii  in  the  menif/hc- 
iwro  of  oafotjf-fopor  for  honkoro*  ehequot, 
hilU  of  exekoMgOt  md  other  Hko  purpono. 
FMenI  dated  Pebratry  24,  1851. 

The  ol^eet  of  this  ioTcntion  is  to  prodace 
a  paper  whidi  shall  by  the  discoloration  of 
its  surface  indicate  when  an  attempt  has 
been  made  to  obliterate  or  remove  writings 
therefrom.  For  this  purpose  the  patentee 
employs  bromine,  or  iodine  combined  with 
fferrocyanide  or  ferricyanide  of  potassium 
and  stsreh.  Any  combinations  of  bromine 
or  lodfaie,  with  bases  of  Tarious  descriptions, 
may  be  used,  but  the  patentee  prefers  iodide 
of  potassium,  both  on  account  of  its  being 
more  easily  obtainable  in  the  market  than 
compounds  of  bromine,  and  because  the 
colour  of  the  paper  is  in  no  degree  affected 
bf  its  use.  This  substance  is  mixed  with 
the  pulp  or  with  the  size,  or  the  finished 
paper  may  be  prepared  by  being  saturated 
with  a  solution  of  it;  the  ferrocyanide  or 
ferrieyanide  of  potassium  is  miied  with  the 
site,  or  may  Hke  the  metallic  iodide  be 
applied  at  a  snlmequent  stage  of  the  menu* 
faeture,  and  the  starch  is  added  to  the  pulp 
in  the  engine. 

Hie  quantities  required  for  the  prepara- 
tion or  manufticture  of  safety  paper  may  be 
Twied,  but  the  following  proportions  are 
stated  to  be  suitable  for  the  treatment  of  one 
ream  of  post,  weighing  about  18  lbs. ;  1  oz. 
iodine  of  potassium,  one- quarter  ounce  fer- 
rocyanide or  ferricyanide  of  potassium,  and 
one  pound  of  starch. 

The  effect  of  chlorine,  or  of  a  mineral 
nsidy  when  employed  to  obliterate  or  remove 
writings  from  this  prepared  paper,  is  to  break 
up  one  of  the  salts,  when  the  iodine  will  be 
liberated,  and  an  iodide  of  starch  formed, 
which  is  insoluble,  and  of  a  dark  colour; 
or,  if  vegetable  or  mineral  acids  are  em- 
ployed,  the  small  quantity  of  iron  contained 
in  ink  would  be  affected  by  them,  and  the 


solution  would  combine  wtlli  tbe  ferrocya- 
nide  of  potassiam,  and  give  rise  to  a  com* 
pound  of  the  nature  of  Prussian  hlae,  by 
which  all  the  parts  of  the  paper  adjacent  to 
that  operated  on  would  be  dreply  and  inde- 
libly tfaiged,  and  the  fraud  attempted  to  be 
practised  thus  made  spparent 

Ciaim, — ^The  application  or  use  of  iodine 
or  bromine,  in  their  oombined  state.  In 
combination  with  ferrocyanide,  or  ferricya- 
nide of  potassium  and  stereh,  for  the  pur- 
pose above  set  forth. 

RoBBRT  Hawthorn  and  William  Haw- 
thorn, of  Newcastlc-on-Tyne,  engineers 
and  parteers.  jFbr  iw^rooementi  m  loee- 
motive  enginetf  parte  of  wkiek  are  mpi^hakte 
to  other  eteam  engimee.  Patent  dated  Fe- 
bruary 24,  1851. 

C/otms.— 1.  The  employment  in  locomo- 
tives of  double  compensating  beams  and 
springs  for  distributing  the  weight  of  the 
cuKine  equally  on  all  the  axle  bearings,  what- 
ever may  be  the  relative  positions  of  such 
beams  and  springs  wiUi  referenoe  to  the  axle 
bearings :  Also,  a  method  of  varying  the 
spring  from  tbe  centre  of  the  beam  towards 
either  end. 

2.  The  construction  of  the  sHde  valves  of 
locomotives,  as  worked  in  connection  with 
each  other,  back  to  back  in  one  steam  chest, 
either  with  or  without  a  passage  formed 
through  the  plate  (which  separates  the  valves), 
and  the  piston  of  the  valve  into  the  exhaust 
ports.  Also,  the  construction  of  the  slide 
valves  of  stotionary  and  marine  engines, 
with  an  opening  through  the  valve  for  the 
passage  of  steam  either  into  or  from  the 
cylinders. 

3.  The  construction  of  the  link  motion  aa 
hinged  or  connected  by  an  eye-joint  to  the 
ends  or  other  parts  of  the  slide-rod  or  rods 
of  locomotive  and  other  steam  engines,  and 
the  connection  of  the  ends  of  the  eccentric 
rods  with  tbe  long  sliding  block. 

RoBBBT  Adams,  of  Khig  William-street, 
gun-maker.  For  improvemamte  in  rffiee 
and  other  flre^arme,  (Partly  communica- 
ted.)    Patent  dated  February  24,  1851. 

The  improvements  clainied  under  this 
patent  are— 

1.  The  forming  of  the  interior  of  rifle- 
barrels  with  projections  or  ridges  in  lieu  o. 
the  grooves  ordinarily  employed,  the  number 
of  such  ridges  being  vsried  at  pleasure, 
slthough  thrtfe,  placed  at  equal  distances 
apart,  will  be  found  a  convenient  arrange- 
ment. 

2.  The  application  to  the  interior  of  gun- 
barrels  of  a  pn^jecting  tubular  piece,  to 
receive  the  charge,  and  for  tbe  end  of  the 
bullet  (which  is  to  be  suitebly  hollowed  out) 
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to  rest  against  when  rammed  home.  Guns 
constructed  in  this  manner  will  require  to 
be  loaded  with  a  tubular  ramrod,  or  by 
meHDB  of  a  ramrod  having  its  end  hollowed 
out  to  receire  the  charge^  oyer  %hicU  the 
barrel  is  inverted,  and  the  whole  then  turned 
over  so  as  to  throw  the  charge  into  the  tube 
— ^the  ball  being  then  rammed  down  as  ens* 
ternary. 

3.  Certain  improvements  in  gun  and  pis- 
tol loeks,  the  object  of  which  is  to  combine 
simplicity  and  certainty  of  action. 

4.  An  improved  safety  catch  or  lock  to 
prevent  the  hammer  being  accidentally 
struck  down  when  the  gun  is  at  half  or 
whole  cock. 

5.  A  peculiar  eoBStruotion  ef  barrel  for 
guns  loaded  at  the  breeeh.  The  end  of  the 
barrel  is  mortised  out  te  receive  the  move- 
able chamber  in  which  the  charge  is  placed  ; 
the  chamber  in  this  case  being  centred  on  a 
vertical  pivot  and  turning  horisontally. 

6.  A  peculiar  construetion  of  revolver 
pistol  in  which  one  barrel  only  is  employed 
in  conjunction  with  a  series  of  chambers 
which  successively  come  into  a  correct  line 
with  the  barrel  by  rotating  on  an  aiis. 

Edvtabd  Llotd,  of  Dee  Valley,  near 
Corwen,  North  Wales,  engineer.  For  etT'- 
tain  iwtprovemenU  in  tteam  enffine9,  which 
improvemenit  tare  in  part  or  in  the  whole 
igtplieable  to  other  motive  enpinet.  Patent 
dated  February  24, 1851. 

Claime,  —  I.  Certain  oonstmctions  of 
steam  valves  for  single  and  double  cylinder 
engines,  the  peculiar  feature  of  which  is 
that  the  valves  have  a  semi-rotary  or  vibra- 
tory motion  in  their  seats,  and  thus  admit 
the  steam  alternately  on  both  sides  of  the 
piston  or  pistons,  the  passages  in  the  valves 
being  made  to  correspond  with  the  number 
of  cylinders  employed. 

2.  The  arrangement  of  two  cylinders  end 
to  end,  in  double  eylinder  eipansion  engines, 
the  steam  acting  alternately  on  both  sides  of 
the  two  pistons,  which  are  fixed  to  the  same 
piston-rod.  [Another  arrangement  Is  aUo 
shown  in  which  the  cylinders  are  placed  verti- 
cally side  by  side,  and  have  their  piston-rods 
eonnected  to  a  cross>bead,  to  which  the  crank- 
connecting  rod  is  attached  at  such  a  point 
of  its  leni^th  as  to  balance  the  unequal  pres- 
sure of  the  piston-rods  of  the  two  cylinders 
on  each  side  thereof.  The  steam-valve  is 
worked  by  the  crank 'Connecting  rod  taking 
into  a  fork  formed  on  its  side,  and  impart- 
ing to  it  the  necessary  vibratory  motioft  in  its 
seat,  and  the  force-pump  is  worked  by  the 
guide-rod  of  the  crossfaead  which  connects 
the  pistons]. 

3.  The  application  of  these  improTements 
to  other  motive  engines  where  the  moving 
power  is  aiTf  water,  or  ether  fluid. 

4.  The  application  of  a  tingle  vibratory 


valve  for  regulating  the  action  of  the  steam 
in  double  cylinder  expansion  engines. 

Hrnnlr  DiacKS,  ef  Meorgate^street*  en- 
gineer. F^r  improvemenie  in  the  fim/ke- 
t^e  ^  909^  in  ga»'  kwmere,  and  in  appwmtme 
for  heating  by  ffos.  PatentdatedFeb.24,18Al. 
This  Invention  eonsista;  fiirstly,  of  Im- 
provements in  the  method  of  ehaifing  gat 
retorts,  of  diminishing  the  quantity  of  cial 
tar  prodaoed  in  the  mannfaetoie  of  gas,  and 
in  obtaining  gas  from  the  tealdnal  eoal  tar 
resulting  from  the  destmetive  distilhtiaii  of 
coal  when  manufactuting  gas  for  lllnminat- 
ing  purposes ;  secondly,  of  improvements  la 
the  cOtistroeiioB  of  burners,  whereby  a  ftlm 
of  gas  of  greater  or  less  thickness  nay  bo 
obtained  at  pleasure;  and  thirdly,  el  im- 
provements  in  heating  stoves,  ovens,  and 
furnaces,  by  burfaing  gai  intermixed  with 
atmospberio  air. 

1.  Accordhig  to  the  ordinary  procMs  of 
manufacture,  the  gas,  on  iMuing  frota  the 
retorts,  is  condoeted  to  the  hydranlio  maia, 
and  thenee  by  a  suitable  pipe  to  the  con- 
denser. Now  it  is  at  this  last  pipe  that  the 
patentee  proposes  to  Intercept  its  progress, 
and  to  cause  it  to  puss  through  a  boiler  oeo- 
talning  coal  tar  In  the  proportion  of  ten  to 
fourteen  gallons  for  every  ton  of  coal  under- 
going distillation,  the  vapour  from  whieh 
rises  and  becomes  mixed  with  the  crude  gas, 
whieh  theU)  in  this  combined  state,  passea 
through  retorta  heated  by  a  suitable  furnace, 
and  containing  boghead  oannel  coal,  coke, 
and  ether  suitable  aubatances,  by  which  tho 
gas  tar  vapour  is  decomposed,  whilst  the  gai 
is  finally  conducted  to  the  condensef  for 
purification.  The  patentee  also  tubjeelt 
the  gaS)  when  combined  with  tar  vapoar,  to 
the  aetion  of  heat,  by  passing  it  over  incan- 
descetit  surfaces  of  suitable  material.  The 
quantity  of  tar  produced  may  be  dimittisbed, 
by  introducing  into  the  retorts  with  the  ooal 
employed  for  eharging  Ihem,  coke,  lisae, 
sawdust,  peat,  turf,  or  other  substance  capa- 
ble of  absorbing  tar.  When  manufeetariog 
gas  from  tar,  oil,  resin,  or  fatty  matters,  the 
patentee  causes  them  to  be  projected  in  drops 
on  the  surface  of  heated  boghead  cannel-coal 
coke,  instead  of  the  ordinary  coke  or  tiles 
employed  for  this  purpose. 

For  charging  the  retorts,  the  patentee 
makes  use  of  shoots  with  double  oottoms 
and  ends,  capable  of  holding  half  or  the 
Whole  of  a  charge,  Into  which  the  neceesary 
quantity  of  coal  is  placed,  the  fthoot  is  then 
raised  by  means  of  n  travelling  crane  running 
on  a  suspended  railway  in  front  of  the  range 
of  retorta,  and  the  end  of  it  introduced  into 
the  retort ;  and  when  it  has  been  forced  in 
to  Its  greatest  extent,  the  shoot  Is  withdrawn, 
and  the  ehai*ge  left  in  the  retort,  being  pre* 
vented  from  being  drawn  out  with  the  ^hoot 
by  the  end  piece. 
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t.  Hm  biiniert  deteribed  are  oonstraotad 
of  Tarioas  formi,  but  in  all,  the  same  prin- 
dple  is  preaeiTed,  ▼!!.»  that  the  siae  of  the 
Bpcrtsre  throagh  which  the  gaa  paises  for 
ifnitioB  mny  be  increaaed  or  diminished  at 
pieasvre.  The  barners  are  constnieted 
either  of  two  flat  platea  of  metal,  for  which 
pnrpoap  platina  is  prelhrred,  or  one  ooncate 
and  sBother  conTez  plate  are  employed,  the 
gaa  issuing  forth  between  them«  Sometimea 
the  gaa  Is  heated  before  issning  f^om  the 
burner,  and  this  is  efTected  by  the  flame  from 
the  bumar  aeting  on  the  interior  of  tubular 
casing  with  double  sides  placed  above  it. 

5.  When  using  gas  for  the  purpose  of 
heatiDg  stoves,  the  interior  of  the  stove  is 
providM  with  a  flue  of  earthenware,  and  a 
pipe  within  it,  the  and  of  which  is  either 
eiosed  with  wire  gause  or  perforated  with 
numerous  apertures.  The  borner  consists 
of  a  tuba  of  smaller  diameter  than  that  first 
named  perforated  at  its  end,  and  placed  con- 
centrirally  with  It,  an  annular  space  being 
left  all  round  for  the  admission  of  air  to 
mix  with  the  gaa  and  support  combastion. 
For  heating  fuinaeea,  ovens,  &e.,the  burner 
ia  of  a  similar  construction. 

C/atma. — Intercepting  the  progress  of  the 
cotl  gas  In  its  possage  from  the  hydraulte 
main  to  the  eondenser,  and  causing  it  to 
mingle  with  the  vapour  of  coal  tar,  and,  when 
to  combined,  to  paas  over  through  or  among 
lecandescent  matters  In  suitable  closed 
apparatus. 

2.  The  method  of  psssiag  the  crude  coal 
gaa  through  heated  apparatus  on  its  passage 
from  the  retort  to  the  hydraulic  main. 

3.  The  employment  ia  the  same  retort 
along  with  or  adjoining  the  coal  of  the 
meana  described  of  diminishing  the  produce 
of  ooal  tar. 

4.  The  employment  of  the  light  coke  of 
boghead  cannel  coal  when  used  along  with 
cosl,  or  when  hea'ed  alone  in  close  vessels 
for  the  production  of  gas  from  coal  tar, 
resin,  oil,  or  fatty  matters. 

5.  Tba  Boethod  of  charging  retorts. 

6.  The  peculiar  construetloii  of  burners 
described. 

7.  The  anethods  described  of  burning  gss 
tn  maste  for  the  purposes  of  heating. 

Thomas  WicKftTBtLD,  of  Old  Ford,  Mid- 
dlesex, civil  engineer.  For  imprwemtniM 
In  the  mantffitetwrt  of  mumw  and  in 
machinery  to  be  uud  tJUre^a.  Patent  dated 
February  24,  1851. 

Clotwra.^l.  The  maoufaeture  of  manure 
from  sewage  water  and  other  liquids  contain- 
ing fertilixtog  salts  by  subjecting  the  same 
to  the  action  of  llase,  and  subseqnently  to 
eentrifugal  force. 

2.  The  construction  of  centrifhgal  drying 
machinery  with  one  or  more  moveable  rings 
or  eylindera  of  wire  gaoxe  or  other  per- 


forated material,  so  as  to  admit  of  the  sub- 
stances under  operation  being  tranaftrred 
from  one  cylinder  to  the  other. 

3.  The  construction  of  centrifugal  drying 
machinery  in  such  manner  that  the  drying 
of  manure  may  be  commenced  at  one  velo- 
city or  distance  from  the  centre  of  rotation, 
and  completed  at  another  velocity  or  dil- 
tance  from  the  centre  of  rotation. 

4.  A  peculiar  eonstruction  of  oentrifogal 
drying  machinery  in  whieh  the  manure  is  sup- 
plied, dried,  and  discharged,  during  the  con- 
tinuous rotation  oi  the  maehine. 

5  The  general  arrangement  and  combina- 
tion oi  apparatus  fbr  manufacturing  artificial 
sewage  manure,  as  described. 

apecificmtUma  Due,  tel  not  BnroUod, 
Fbakois  Clauk  Mokatib,  of  Bsrlston, 
Bewick,  builder.  For  an  improved  kydraU" 
tie  eyphon.     Patent  dtted  Feb  24,  1851. 

Isaac  Lowtriak  Bbll,  of  Washington 
Chemical  Works,  near  Neweastle-on-Tyne, 
ohemical  manufacturer,  fbr  improffementt 
in  the  manufacture  of  sulphuric  acid.  Pa- 
tent dated  February  24,  1851. 
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James  Palmer,  of  Paddington,  Middlesex,  artist, 
for  improvements  in  delineating  objects,  and  in 
apparatus  and  materials  for  that  purpose.  August 
23 :  six  months. 

Edward  Clarence  Shepard,  of  Duke-Street,  West- 
minster, gentleman,  for  improvements  In  obtaining 
and  applying  motive  power.  (Being  a  communi- 
cation.)   August  28 ;  six  months. 

Thomas  Btown  Jordan,  of  Lambeth,  Surrey, 
engluecr,  for  improvements  In  machinery  or  appa- 
ratus for  cutting,  dressing,  planing,  and  otherwise 
working  slate,  and  also  for  framing  and  setting  the 
same.    August  28 ;  six  months. 

James  Edward  M'Connell,  of  Wolverton,  Buck- 
ingham, engineer,  for  certain  iroprovementa  In 
Ihconiotive  steam  engines  and  railways  axles,  parts 
of  which  are  applicable  to  stationary  and  marine 
steam  engines.    August  28 ;  six  months. 

William  Johnson,  of  Millbank,  Westminster, 
gentleman,  for  improvements  in  aicertaialng  the 
wel{;ht  of  goods.    August  28;  six  months. 

Pierre  Armand  Lecomte  de  Fontainemoreau,  of 
South-street,  Finsbury,  Middlesex,  and  Boulevait 
Poisaonniire,  Paris,  France,  for  certain  improve- 
ments in  aoparatus  for  gas  lighting.  (Being  a 
communicaiion.)    August  28;  six  months. 

LIST  OF    SCOTCH    PATENTS   FROM    22nD   OF 
JULY  TO  THE  22nD  OF  AUGUST,  1851. 

William  Johnson,  of  Lincoln'a-lnn  Fields,  Mid- 
dlesex, civil  engineer,  fox  improvements  in  machl- 
Bery,  or  apparatus  for  the  manufacture  of  enve- 
lopes. (Bciug  a  communication.)  July  23;  six 
mouths. 

Daniel  To\vers  Shears,  of  Bankstde,  Sotithwark, 
copper  merchant,  fbr  certain  improvements  in  the 
manufacture  and  refining  of  sugar.  Jul;  25 ;  six 
months. 

Alexander  Alliott,  of  Leuton,  Nottin{;ham,  engi- 
neer, for  improvetnenfs  In  cleaning,  dyeing,  and 
drying  machines,  and  lu  machinery  to  be  used  in 
sugar,  soap,  metal,  and  colour  man ofacturing.  July 
91;  six  months. 

John  Da  via  Merries  Stirlinp,  of  Blaek-grange 
North  Brltsfai,  Esq.,  for  improvoneata  in  the  ma. 
nufactuie  of  metallic  aheeta,  and  in  coating  metal& 
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and  alloys  of  metals  in  metallie  compounds,  and 
in  wddtefr.    July  31 ;  six  months. 

James  Whitelaw,  of  Johnstone,  Renfrew,  North 
Britain,  engineer,  for  certain  improvements  in 
steam  engines.    August  1 ;  six  montlis. 

Charles  Cowper,  of  20,  Southampton-buildings, 
Chanceiy-lane,  Middlesex,  for  certain  improve- 
ments in  piling,  fhgotting,  and  forging  iron  and 
steel  for  plates,  bars,  shaft  axles,  tyres,  cannons, 
anchors,  and  other  similar  purposes.  (Being  a 
communication.)    August  6 ;  six  roontlis. 

Peter  Robert  Drummond,  of  Perth,  for  improve- 
ments in  churns.)    August  0 ;  six  months. 

Robert  Oxland,  and  John  Oxiand,  both  of  Ply- 
mouth, chemists,  for  improvements  in  the  manufac- 
ture and  refining  of  sugar.   August  G ;  six  months. 

James  Buchanan  IMirrlees,  of  Glasgow,  Lanarlc, 
North  Britain,  engineer,  for  certain  ImproToments 
in  madiineiy,  apparatus,  or  means  for  the  manufac- 
ture or  produetion  d  sugar.  August  8 ;  six  months. 


Joseph  Mansell,  of  Red  Lion-square,  Middlesex, 
msnufacturing  fancy  stationer,  for  improvements 
in  ornamenting  p^ier  and  other  fabrics.  August  8; 
six  months. 

William  Onionr,  of  Southwark,  Surrey,  engineer, 
for  improvements  in  the  manufacture  of  certain 
parts  of  machinery  used  in  spinning.  Au|fust  U } 
four  months. 

Alphonse  Ren6  le  Mire  de  Normandy,  of  Jodd- 
street,  Middlesex,  gentleman,  and  Richard  Fell,  of 
the  City- road,  in  the  same  county,  engineer,  for 
improved  methods  of  obtaining  fresh  water  from 
salt  water,  aod  of  concentrating  sulphuric  acid. 
August  13 ;  six  months. 

David  Farrer  Bower,  of  Hunslet,  Leeds,  manu- 
facturing chemist,  for  certain  improvements  In 
preparing,  rating,  otherwise  called  rotting  and  f^r~ 
menting  flax,  line,  grasses,  and  other  flbroos  vege> 
uble  substances.    August  SO;  six  months. 
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mechanical  system,  with  compressed  air,  adapted 


Thomas  Allan,  of  Edinburgh,  gentleman,  for 
improvements  in  electric  telc|nntphs,  and  in  appa- 
ratus connected  therewith.    July  23. 

William  Beadon,  jun.,  for  improvements  sppli- 
cable  to  the  roofing  of  houses,  buildings,  and  other 
structures.    August  3. 

David  Ferdinand  Masiiata,  of  Golden-square, 
Begeot-etieet,  Middlesex,  gentleman,  for  a  new 


to  obtain  a  new  moving  power.    August  9. 

Hugh  Barclay  of  Regent-street,  Middlesex,  for 
improvements  in  the  means  of  extracting  or  sepa- 
rating  fatty  and  oily  matters,  in  refining  and  bleach- 
ing fstty  matters  and  oils,  animal  and  vegetable 
wax,  resins,  and  in  the  manufacture  of  candles  and 
soap.    August  11. 
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Imperial  copying  press. 

A  grate. 

Filtering  Apparatus. 

Flooring  cramp. 

An  instrument  to  be  uied  in 

cases  of  prolapsus  uteri. 
Crank  spit. 
Cloak  shawl. 
A  garment. 
The  pella  or  hooded  sliawL 
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T.  Forbes    ....^ Ely-place,  Holbom Parallel  vice. 

J.Roberts i^  Portsmouth ^ Paper  clamp. 

F.  J.  Earl    Bermoodsey Perpetual  calendar. 

P.  Warren  Longton,  Stafibrdshire Danger  signal  for  rail  ways  and 

carriages. 

H.  Studdy  Torquay. "  Stoker's  VenUlator." 

J.  Boydell  RegentVpark  Terrace Iron  support. 
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THE  NOBTHUHBERLAND  MODEL  LIFE-BOAT. 


I6i 

mS  ICODSL  Lm-BOAT  DB8XONBD  BY  ME.  PBAKB,  AND  BBCOICMBNDBD  BT  THB  OOK- 
timnn  APPblNTBD  ra  BXAMIKB  tub  plans  WHIOR  OOMPBTBB  fob  TBB  HOftTBtVM- 
BBBLAND   PBBMtUM. 

In  October  Ittt  the  Baka  of  North umberland  made  t  public  offer  of  a  rsiTard  of 
one  hundred  guineas  for  the  best  model  of  a  life-boat.  His  Grace,  who  is  himself 
a  seaman,  pointed  out  to  intending  competitors  that  the  chief  defects  in  the  existing 
life-boats  requiring  to  be  remedied,  were-^t)iat  the/  had  not  the  power  of  self-righting 
in  case  of  being  upset, — that  they  did  not  free  themselves  quiciily  enough  of  water, 
— that  they  were  mostly  too  heavy  for  transporting  elsewhere,  &e. ;  but  while  recom- 
mending special  attention  to  these  points,  his  Grace  left  the  form,  construction,  and 
dl  other  particulars  entirely  to  the  skill  and  judgment  of  the  respective  designers. 
The  price  was  not  a  large  one  (hardly  sufficient  to  cover  the  cost  of  the  commonest 
model  which  could  be  ooMtnieted),  but  it  apMars  to  have  been  sufficient  for  the 
purpose.  No  leti  thati  two  htttidred  and  eignty  competitors,  from  all  parts  of  the 
United  Kingdom,  restMttidecl  to  the  BaWa  drer.  Hie  models  and  plans  sent  in  were 
referred  for  exatoidition  to  a  Godimittee  eoinpo^ed  of  Sir  Baldwin  Walker,  Sur- 
veyor of  the  Navy  j  Captain  Washington  |  Mr.  Witti,  Astistaiit- Surveyor  R.N. ; 
Mr.  Fincham,  Master  Shlpv»H|h(,  FoftslttOtith ;  Commander  Jemingbam ;  and 
Mr.  Peake,  AMistitit-Mastef,  Wool#tch ;  Wlfh  pdtref  to  the  Committee  to  award 
the  price  to  the  meet  desertitii.  tiw  lieport  6f  thia  Gmnmltlee  baa  now  been 
"  printed  "  In  A  veiT  Ititideome  style,  at  tlie  espetiee  of  liii  Gfiee^  itid  copies  of  it 
privately  distributedj  #ith  i  degrie  of  libetttUty  Whleti  \tife6  small  occasion  for 
regret  that  it  has  not  been  placed,  by  the  usual  mode  of  publieation,  more  within 
the  reach  of  the  public  at  large.  The  Report  is  a  very  able,  impartial,  and  instruc- 
tive document.  The  Committee  have  been  at  infinite  pains  to  deal  justly  and  fairly 
by  the  competitors,  and  show  such  good  grounds  for  the  award  which  they  have 
pronounced,  that  we  anticipate  a  more  general  concurrence  in  it  than  is  ordinarily 
the  fata  of  decisions  on  prize  competitions.  Thus  it  was  they  proceeded  in  the 
inquiry : — 

A  general  review  bt  the  aaodfll  soon  poiatsd  out  thai  they  might  be  advantageonsly 
groufwd  aceording  to  their  ehaNMflsrIstic  feilvres ;  thtis  there  were  several  models  in  the 
form  of  pontoons }  oatamariiM  Of  rafts  formed  a  second  grottti ;  a  third  gronp  may  be 
described  as  having  for  its  type  a  troop-beat  or  steamer's  paddle-box  boat }  a  fernrth  as 
paruking  ehieily  of  the  ttOre{|-c<nnitry  eobble ;  and  lastly,  a  group  coorpoaed  6i  the  ordi- 
nary boats  in  every^day  use,  slightly  modified  according  to  the  nature  of  the  coast  they  were 
inteoded  for. 

After  examining  the  models  separately,  ao  as  to  ascertain  their  form  for  palling  or  sailing, 
their  dimensions,  capacity  for  holding  water,  area  of  delivering  valves,  weight,  natare  and 
amoont  of  extra  buoyancy,  and  trying  eXperimenta  in  the  Thames  on  their  felatite  stability, 
power  of  self-righting,  and  readiness  in  freeing  themselves  ;  having  also  prepared  a  descrip- 
tion of  several,  and  added  a  few  remarks,  each  model  was  brought  forward  in  turn  before 
the  General  Committee,  the  description  and  remarks  read  over,  discussed,  correeted,  and 
agreed  upon. 

The  difficalty  then  arose,  where  so  Buoiy  boats  were  nearly  alike,  of  deciding  On  the  rela- 
tive merits  Of  each.  In  order  to  fnanre  that  no  good  quality  should  be  overlooked,  and  to 
obviate  the  possibility  of  bias,  the  Committee  agreed  upon  those  points  Whieh  thsf  consi- 
dered the  essential  qaalities  of  a  life-boat  and  their  order  of  precedence.  A  certain  numeral 
was  then  given  to  each  of  these  qaalities  according  to  its  importance,  so  that  the  whole 
numbers  should  make  up  100.  It  may  be  satisfactory  to  the  several  competitors  to  know 
what,  in  the  opinion  of  the  Committee,  are  those  qaalitiea  and  the  degree  of  importance 
they  attaoh  to  them.    They  are  aa  followa  :— 


Koi. 
Qoalitias  as  a  roving  boat  in  all  weathen    20 

Qaalities  as  a  sailing  boat 18 

Qaalities  aa  a  sea  boat ;  as  stability,  safety, 
buoyancy  forward  for  laanching  through 

a  surf,  &c 10 

Small  internal  capsoity  for  water  up  to 

the  level  of  the  thwarts .m.      9 

Means  of  freeing  boat  of  water  readily...      8 
Extra  buoyancy ;  its  nature,  amount,  dis- 
tribution, and  mode  of  application 7 

Power  of  salf-zighting 6 


Kos. 

Suitableness  for  beaching 4 

Room  for,  and  power  of,  carrying  passen* 

gets S 

Moderate  weight  for  transport  along  shore  9 

Protection  fh>m  injury  to  the  bottom  ......  3 

Ballast,  as  iron  1,  water  2,  cork  3 3 

Access  to  stem  or  stern .^  S 

Timber  heads  for  securing  warps  to  ...m....  2 

Fenders,  llfe>lines,  &c „ I 

100 
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tt  will  be  teen  bj  the  abOTe  formula  that  the  Committee  oonaider  it  aa  essential  rtqnisiie 
in  a  lifii-boat  that  she  should  be  a  good  rovring  boatf  able  to  get  off  Uie  beaoh  in  aoj  weather 
in  which  a  boat  oan  live  at  seat  as  without  the  power  of  doing  this,  other  cood  qualities  are 
of  no  aTail.  To  this,  then,  b  awarded  the  higliett  number.  As  on  the  coasts  of  Norfollc  and 
Soffollc,  where  the  wreclcs  generall?  occur  on  outljflng  sands,  all  the  life-boats  go  off  under 
sail,  and,  as  it  was  eTident  some  of  the  best  models  were  prepared  with  this  Tiew,  it  was 
Qonaidered  that  these  alio  were  entitled  to  be  placed  on  a  par  with  boats  built  chieflf  for 
pulling  {  but  as  rowing  is  the  ganeral  rule  around  the  ooasn,  and  SMling  the  ezoeption^  a 
slight  difference  wss  made  in  iaTOur  of  the  forsser. 

The  other  qualities  speak  for  themselTca  and  call  for  tko  further  notlee  bejrond  (he  gene- 
ral remark  that  the  numbers  are  so  distributed  that  a  boat  that  could  neither  pall  nor  sail 
well,  eren  if  she  ooinbined  all  the  other  essentials  of  a  life-boat,  could  not  by  this  scheme 
take  a  high  rank;  it  being  considered  that  if  a  builder  eould  oenstruct  a  boat  to  combine 
stabilit  J  and  safety  in  all  weathers  at  sea,  with  speed  in  rowing,  he  would  find  no  difficulty 
in  applying  the  internal  fittings  requisite  to  render  his  structure  a  good  life-boat.  On  the 
Other  hand,  pulling  or  sailing  well  alone  would  not  enable  a  modisl  to  take  a  high  rank  ; 
and,  in  fact,  most  of  the  best  models  combine  the  qualifications  of  speed  and  atability^ 
with  good  internal  fittings^ 

The  aboTc  details  will  appear  tedious ;  but  the  Committee  felt  that  they  had  a  delicate 
and  responsible  task  to  perform,  and  they  would  rather  incur  the  reproach  of  lieing  weari- 
anme  than  that  the  humblest  competitor  among  the  number  should  not  be  fully  aware  of  the 
principle  that  guided  them  in  awarding  the  premium. 

This  preliminary  formula  arranged,  all  difficulties  Taniahed.  Eaoh  modal  was  again 
brought  forward  in  its  turn,  each  quality  of  it  was  named  and  examined  in  order,  the  num- 
ber or  proportion  of  the  whole  nnmbar,  according  to  its  merits,  wan  propoaed^  acread 
vpoa,  and  set  down  in  a  column.  After  aome  days,  when  many  modela  had  been  exanuned, 
theee  numbers  were  added  up,  and  the  relatiye  order  of  merit  in  the  aevertl  boats  established. 
The  six  boats  that  stood  first  on  the  list  were  then,  for  the  third  time,  brought  forward  and 
plaoed  together  aide  by  side,  their  several  points  again  examined,  and  the  modela  carefully 
oompared  with  each  other ;  the  raaolt  was  a  oon&rasation  of  tlie  forner  numbeis.  Thay 
were  fonnd  to  stand  aa  foUowa : — 


iames  Bcediinf  ,  of  Great  f  armontli 
llamy  Hhika,  AppMon,  Daron     ... 
William  Teaad«l,  Great  TarmouOi  m« 

George  Farrow,  South  Shields   

George  Palmer,  NasUig-park,  Eseex 
JJaxandar  lUWasoa,  Hsrtlepoel      ... 
Fewest  sad  LAorie,  Comnereia^raad 
Witttem  Greener.  Atton,  Birmingham   ... 
E.  LitdejohD  uid  Son,  Spltta),  Berwlelc ... 

Jein  BAsMiai  ScaiAotoagk      • ••• 

Vmim  CamarMfie,  PUiy,  TeikAlra    «.. 

B..  Taylor,  Nevcaatle   ...    ^    ... 

lelinttoii  and  Halaet,  Brighton...    «.    ... 

Aowaa  Wake  and  8oiifl»  inaderlBBd 

Mk9  Tbempasn,  RothefMlbo 

K.  Tredwen,  Paditow  . 

C.  F.  Gower,  Ip«wleh    ...    . 

John  Arrowamith,  Goaport . 

leaiah  ienei,  LiTeipool 
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84  f.  and  K.  Pellew  Plenty,  Vtmhmj 

ya  Harvey  and  Son,  Halifax,  Ipvwieh 

7S  Sessmens  and  ThomM,  Pmtmm 

11  WUlem  yan  llouten,  Rotterdam 

70  J.  and  J.  Harding,  Whitby 

ro  Thomas  Oase,  Mondealay  ...    ... 

7e  Oeorgo  Lee,  T«eedmtuth,  BeiwIA 

70  William  FalUnghrldge,  Whitby ... 

Vf  Thomsii  Cofttain,  tiverpodl 

67  Jeetfeh  HeAioa,  Blythe      ...    

6S  W«  GoodrMgOy  iwiaieo      .m    ...    m.    m. 

63  John  Cockegr,  Portsmouth  ...    .«    ...    .«. 

65  Benjamin  Birch,  South  Shietda 

•9  J.  Bertram,  Kaet-street,  Ma&ohester- square 

63  Robert  Blair,  South  fthMdi...     ...    ..<    ... 

6^  T.  and  J.  Whiter  Cowea       ...    m.    ..    m. 

63  Charles  Gurr,  Portsea  .^     ...    .m    

62  John  Lister,  Sundeitand      
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The  Comnrittee  ttierefbre  deeTare  Jamb^  Bbbchiso,  of  Grsat  Tabmouth,  to  be 
fbe  saceesaful  candidate  for  the  premium  offered  by  the  t)uke  of  Northumberland. 

However,  though  James  Beeebing^s  was,  on  the  whole,  the  beat  plan  which  the 
eonpetition  bad  produced,  the  Committee  thought  that  aomething  still  better  might 
be  eontrived,  embodying  all  the  beat  featurea  <3  all  dke  plwM  aiihautted  ta  them. 
Tbej  therefore  reoueated  Mr.  l^eake,  ooe  of  their  nunber^  to  preparv  n  drawing 
sbowins  a  plan  mm!  sections  of  a  aO-feet  booty  in  whicb^  proAliiifl  by  the  experieoee 
piaed  m  the  exaaioaUoa  ef  tho  moMs«  all  iho  best  quoKtie*  of  a  liCe.bHi  ah^uMl 
be  eoMhined* 

The  tiewe  wUeh  the  Gomntte^  desind  to  see  earried  ovi  by  Mr.  PeobtaveflmB 
Ml  forth  at  large  to  the  Beport  :^- 

laL  With  regard  io  form  :— 
The  form  beat  adapted  for  the  general  parpoaea  of  a  Uia-boai  ia  that  aaaaU j  gjifaa  to  a 
whale-boat,  that  h,  both  ends  alike,  bnt  with  more  breadth  of  beam;  fioa  linos  io  enable 
the  boat  to  pnll  well,  bnt  saffident  fulness  forward  to  giye  buoyancy  for  launching  through 
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a  fiirf ;  good  ihaer  of  imnwAle,  nj  an  inoh  for  escli  foot  of  longth,  but  roandod  off  tofwrda 
the  eztremef ;  a  long  flat  floor ;  lidei  i traigbt  in  tho  fore-and-aft  direotion ;  the  ganwale 
itrake  in  the  midahipi  to  tnmble  home  to  protect  the  thole-pins,  and  the  bow  atrake  to  flare 
out  to  throw  the  sea  off;  as  much  camber  or  cunratnre  of  keel  as  can  be  combined  with 
steady  steering  and  safe  launching  from  a  beadi,  in  order  that  the  boat  may  be  tamed 
quickly  to  meet  a  heavy  roller  when  about  to  break  on  her  broadside. 
2Dd.  As  regards  dimensions : — 

In  point  of  length,  life-boats  may  be  conTeniently  divided  into  three  classes — from  20  to 
25  feet,  from  25  to  30  feet,  and  from  30  to  36  feet — which  last  may  be  considered  tho 
maiimum,  and  a  length  rarely  required.  The  smaller-siied  boat  is  handy  on  those  parts  of 
the  coast  where  it  is  difficult  to  find  a  crew,  a  difficulty  that  would  be  found  to  extend  to  a 
great  part  of  the  shores  of  this  kingdom.  Such  a  boat  would  be  easily  transported  along* 
shore,  easily  launched,  and  readily  manned,  and,  except  in  some  special  eases,  would  gene* 
rally  bring  on  shore  the  whole  of  the  crew  of  a  stranded  tosscI  ;  and  as  the  boat's  crew  need 
not  consist  of  more  than  six  men,  there  would,  in  case  of  an  accident  occurring,  l>e  fewer 
Utcs  perilled.  The  two  boats  already  alluded  to  as  built  by  Plenty,  one  on  the  coast  of 
DcTon,  and  the  other  on  the  coast  of  Lincolnshire,  are  respectlTely  18  and  24-feet  boats, 
and  they  haTC  ssTcd  120  Utcs  within  the  last  few  years. 

The  medium,  or  30-feet  boat,  to  pall  ten  oars  double  banked,  is  probably  the  l>est  adapted 
fbr  the  general  purposes  of  a  life-boat  at  all  places  where  a  sufficient  crew  can  be  readily 
found  to  man  her.  Such  boats  are  in  use  at  LiTcrpool,  Shields,  Dundee,  and  other  largo 
ports  where  no  difficulty  is  experienced  in  finding  a  crew ;  and  on  a  special  occasion,  at 
LiTerpool,  one  is  said  to  bsTc  brought  on  ahore  60  persons.  At  less  populous  plaoes  along 
the  coast  a  27 -feet  boat  would  bt  found  more  easily  manageable. 

The  maximum,  or  36-feet  boat,  is  adapted  for  such  places  as  Yarmouth,  liowestoft.  Dealt 
&c.,  where  it  is  the  iuTariable  custom  to  go  off  under  sail,  and  where  there  is  nerer  a 
difficulty  in  finding  beachmen  to  launch  or  man  the  boats,  however  large.  The  wreoka  at 
Yarmouth  and  Deal  occur  generally  on  outlying  sands,  and  the  boat  that  happens  to  be  to 
windward  on  the  coast,  according  to  the  direction  of  the  wind,  goes  off  under  cauTas  to  tho 
wreck.  Thus  should  a  wreck  occur  on  the  Yarmouth  sands  in  a  south-east  gale,  the  Pake* 
field  or  Lowestoft  boat  would  push  off  while,  in  a  north-east  gale,  the  Caistor  or  Gorton 
boat  would  put  to  sea.  The  boats  actually  in  use  at  these  places  are  from  40  feet  to  45  feet 
long ;  they  weigh  from  four  to  five  tone,  and  cost  from  2001.  to  2501.  each.  They  there- 
fore form  the  exception  to  the  general  rale ;  but  they  are  powerful  boats,  are  admlrabtj 
manned  and  handled,  and  have  been  the  means  of  saving  some  300  lives  within  the  laat 
SOyears. 

With  respect  to  breadth  of  beam,  in  a  rapid  tideway,  as  the  Tay,  the  Hnmber,  the  Briatol 
Channel,  the  ahores  of  the  Isle  of  Man,  the  Shannon,  &c,  a  boat  somewhat  of  the  galley 
form,  but  with  ends  like  a  whale-boat,  wonld  be  more  suitable  than  a  wider  boat.  In  these 
exceptional  cases  the  breadth  of  beam  might  be  one-foarth  the  length ;  but  for  a  life-boat* 
where  the  requlreasents  are,  roominesa  for  passengers,  width  to  pull  double-banked.  stabiHty 
to  resist  people  moving  about  and  occarionally  pressing  down  on  one  side  in  rescuing  a  ana 
from  the  water,  it  should  never  be  leas  than  one-fburUi.  The  Tyne  boats  have  a  breadth 
of  fully  one-third  the  length,  and  some  more,  hot  such  would  not  seem  to  be  the  beat  pro- 
portions ;  probably  as  1  to  3'3,  or  9  feet  of  beam  to  a  length  of  30  feet  would  best  suit  aB 
the  purposes  of  a  life-boat. 

Aj  to  depth,  it  seems  only  necessary  to  observe,  that  a  boat  that  has  to  be  launehed 
through  the  surf  on  a  beach  should  not  be  too  shallow  in  the  waist.  The  well-knowB 
masuUh  or  surf-boats  at  Madras  have  sides  8  feet  deep.  This  height,  however,  would  not 
suit  a  boat  that  has  to  pull  off  a  lee  shore  against  a  gale  of  wind,  where  the  less  surlaoe 
exposed  the  better.  As  a  general  rule,  the  inside  depth  to  the  gunwale  amidships  should  be 
one-third  the  breadth ;  this  would  give  a  30-fBet  boat  a  whole  depth  of  3^  feet  amidahipB» 
and  a  depth  not  exceeding  6  feet  might  be  taken  at  the  stem  and  stern-posts. 

The  weight  suitable  to  a  life-boat  does  not  seem  to  have  received  much  consideration 
from  our  Imilders,  to  Judge  from  the  differenoe  in  existing  boats.  Those  at  Holy  Island, 
at  Yarmouth,  and  Southwold,  as  before  mentioned  with  their  gear,  weigh  about  five  tons, 
whereas  many  of  the  models  sent  in  are  said  to  weigh  less  than  half  a  ton.  The  mean 
between  these  two  extremes  will  be  near  the  truth.  For  however  desirable  lightneaa  la  for 
transport  along  a  beach,  a  certain  weight  of  boat  is  necessary  to  resist  the  foroe  of  the 
waves  and  to  retain  momentum,  so  as  not  to  risk  being  driven  back  by  the  sea  {  under 
whieh  consideration  1  ewt.  or  1^  cwt.  for  each  foot  of  length  would  be  a  fair  general  rale. 
The  weight  of  gear  would^vary  from  5  cwt.  to  15  cwt.,  according  as  it  oomprites  osrs,  masts, 
nils  anehori  cable,  warps,  dco. 
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Whatever  be  the  length  of  the  boat,  eare  should  be  taken  that  the  tpaoe  between  the 
thwarts  ahonld  not  be  leM  than  from  28  to  30  inchei,  aa  in  pulling  in  a  seaway  it  is  imprao- 
tleable  always  to  keep  stroke,  and  if  the  thwarts  are  too  close,  the  loom  of  one  man's  oar 
ia  liable  to  strike  the  baek  of  the  man  abaft  him.  This  is  a  common  complaint  in  life^boats. 
The  oars  should  be  short  to  pull  double  banked,  and  of  flr,  as  being  lighter,  more  buoyant, 
and  atiffer  than  ash,  which  is  too  pliant.  They  should  poll  with  iron  thole-pins  hsTing  rope 
gmmmeta  secured  to  them,  and  the  pins  should  be  so  placed  that  the  boat  may  be  pulled 
&ther  way,  by  the  men  merely  turning  round  on  the  thwarts. 

Srd.  As  regards  extra  buoyancy  :— 

Hitherto  all  our  boats  have  been  of  wood,  but  the  teetinonials  in  IsTOur  of  metal  boats 
are  Tcry  strong.  Ghlmniaed  iron  (if  that  process  preTonts  oiidisation,  which  does  not  yet 
seem  to  be  established)  would  be  the  moat  eoooomical,  and  the  corrugated  form  of  it  would 
gtre  strength.  But  if  metal  boats  be  adopted,  copper  might  be  preferred  as  more  durable 
and  more  tractable.  The  boata  in  which  Lieutenant  Lyoch,  of  the  U cited  States  navy, 
deaoended  the  rapids  of  the  riTer  Jordan  in  1848  were  of  copper,  and  that  officer  reports 
moat  feTOorably  of  them.  It  is  said  that  a  copper  boat  is  now  sopplied  to  every  Tessel  in 
the  United  States  rcTenue  service,  if  not  to  the  navy  at  large.  The  first  cost  of  such  boats 
might  be  heavy,  but  the  material  would  always  be  of  valoe.  In  metal  boats  it  is  affirmed 
that  the  air-tight  cases  could  be  more  eaaily  built  into  the  boat  (if  in  any  case  such  were 
admissihle),  and  kept  from  leaking.  About  one-tenth  of  the  whole  of  the  models  sub- 
mitted are  in  favour  of  the  use  of  iron  in  boats.  The  Committee  are  far  from  advocating 
the  adoption  of  metal  boats  as  life-boats,  but  they  would  recommend  a  fair  and  full  trial  of 
them  at  any  convenient  opportunity. 

In  the  oonstruetion  of  wood  boats,  well-seasoned  Seotoh  larch,  from  its  durability  and 
lightness  (its  specific  gravity  being  little  more  than  double  that  of  cork),  would  be  found 
the  best  material,  but  neither  Polish  nor  Italian  larch,  should  be  trusted  to.  American 
white  eedar  te  both  light  and  durable.  One  advantage  in  having  wood  boats  is  that  we 
should  have  the  benefit  of  the  skill  of  the  numerous  boat-buUdera  around  the  coeats, 
whereas  the  buUding  of  metal  boats  is  confined  to  a  few  bands  ;  and  there  is  an  advantage 
in  having  a  boat  built  by  an  experienced  man,  who  designs  and  executes  his  own  work. 

Of  gntta  percha,  caoutohonc,  kamptnlicon,  and  other  similar  materialr,  the  Committee 
have  no  experience  that  can  be  relied  on.  A  gutta  percha  boat  was  taken  out  to  the  Aretie 
Regions  last  spring,  but  the  time  of  trial  was  too  short  for  any  decisive  opinion  to  be  formed 
on  its  merits.  It  U  stated  that  the  material  shrinks,  and  it  certainly  will  not  bear  a  continued 
ohafe ;  nor  do  we  know  the  effect  of  heat  and  cold  upon  it  It  is,  however,  quite  possible 
that  some  of  these  materials  may  prove  nseful  in  the  internal  fittings  of  a  life-boat.  A 
eombination  of  gutta  percha  and  cork,  by  Claekbon  of  the  Strand,  and  another  consisting 
of  gutta  percha,  between  two  layers  of  thin  wood,  or  a  lamina  of  wood,  coated  with  gutta 
pereha  and  caoutchouc,  by  Mr.  PomaTsm,  ILN.,  seem  likely  to  be  well  adapted  for  air- 
caees.  A  notion  seems  prevalent  that  gutta  percha  is  very  light,  but  its  specific  gravity  is 
fittle  lees  than  that  of  water,  or,  in  other  words,  it  will  hardly  float.  JnFFSUY'a  marine 
glue  naay  also  be  found  useful  in  the  internal  fittings  of  a  boat,  in  joining  cork,  &c. 
4.  As  regards  extra  buoyancy  t— 

Bxtra  buoyancy,  or  that  required  beyond  what  the  materials  used  in  the  construction  of 
tlie  boat  will  ailbid,  is  the  characteriatic  feature  of  a  .life-boat,  and  aa  such  its  nature, 
aaaount,  and  distribution,  deserve  the  meet  deliberate  consideration.  If  sufficient  buoyancy 
oaa  be  obtained  by  oork.  It  is  far  preferable  to  air-oases,  as-  not  being  liable  to  aoeident. 
Aa  before  mentioned,  the  Committee  have  reason  to  believe  that  cork  may  be  used  entirely 
under  the  fiat  or  floor  of  the  boat,  so  o  to  reduce  the  internal  capacity,  and  enable  the 
boat  to  fne  herself  from  water.  The  only  doubt  is  as  to  its  weight ;  but  it  appears  that 
eork  varies  considerably  in  weight  as  well  as  in  price,  the  commonest  deecription  of  oork, 
i«eh  aa  used  by  fishermen  as  floats  for  their  in-shore  nets,  does  not  exceed  12  lbs.  weight  per 
eabic  foot,  and  costs  about  12t.  a  cwt. ;  a  heavier  sort,  alao  used  by  fishermen,  weighs 
about  15  Ibe.  per  cubic  foot,  and  coats  15t.  a  cwt  These  two  might  be  advantageously  dis- 
posed in  the  bottom  of  a  boat,  formed  into  a  solid  mats  by  marine  glue,  and  the  boat 
aaight  then  bid  defiance  to  accidents,  as  thus  armed,  even  if  bilged  against  a  rock,  she  wonU 
float. 

There  is  one  point  connected  with  the  use  of  cork  for  buoyancy  that  deeerves  a  passing 
remark.  From  the  number  of  models  that  hare  oork  outside  on  the  bottom,  and  from  the  cork 
when  thus  placed  being  reckoned  ns  buoyancy  in  the  written  detcriptiona  that  accompany 
them,  there  seems  reason  to  believe  that  some  of  the  builders  have  considered  that  cork  so 
Mtuated  is  of  more  avail  as  buoyancy  than  if  it  were  in  the  bottom  inside  the  planking.  Now 
this  is  a  fallacy ;  for  if  the  same  form  for  the  external  body  of  the  boat  be  taken  ia  each 
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otMt  wA  (be  wk9le  ««lglit  of  the  1i«at  b«  the  Mint,  «h«  tame  veig kt  of  eork  btlnf  tm- 
plofed,  whethw  ftfiplltd  eitorttallf  or  i^toroally.  tho  bo«t  would  float  at  the  eame  water 
lino.  There  are  thoae  who  argue  that  the  eork  when  placed  to  form  the  exterior  ahape 
of  the  boat  givee  additional  buoyancy,  or,  in  other  worda,  eausea  the  boat  to  awim  higher 
on|  of  the  water,  b«t  with  the  knowledge  that  the  water  ditplaeed  in  eaeh  oaae  muat  be 
equal  in  weight  to  the  weight  of  the  boat,  and  that  thoie  wsighte  are  equal,  it  followa  that 
the  retnltfl  on  the  iwmeriion  mnat  bo  the  leme  i  or  that  the  poaition  of  the  cork  conld 
have  no  effect  on  the  depth  of  imneriion,  or  on  the  bqoyaney  of  the  boat. 

If,  however,  a  doubling  of  cork  be  brought  on  outBide,  in  addition  to  the  eonptete  boat, 
tbea«  of  oonrae,  the  external  form  of  the  boat  being  altered,  the  baoyancy  will  be  iacreaaed 
by  the  difftrenoe  of  the  ipeclfie  gravitiei  of  eork  and  water,  ieae  the  faateninga.  Cork  i« 
vaefhl  ontiide  to  protect  the  bottom  of  the  boat  againit  a  roolcy  beaeb,  but,  from  ita  mnally 
nnfair  anrfMO,  it  haa  a  tendency  to  retard  the  epeed  of  the  boat.  Extra  cork  should  not  be 
applied  to  the  bottom  of  a  boat  without  dne  consideration,  for  if,aa  in  aeYeral  of  the  modeli 
which  haTo  large  eir«oaaea  nnder  the  flat  and  no  ballaaC,  eork  were  applied  to  the  bottom 
Qtttfide,  iti  effeot  mnat  be  to  raiae  the  boat  out  of  ti)e  water  and  thereby  leaaen  the  boat'e 
atability,  and  allow  her  the  more  eaaily  to  upaet. 

With  rtipeet  to  air  i  the  great  difficulty  of  rendering  ▼oaaele  permanently  air«t{gbt  makee 
it  unflt  for  general  uae,  nnleaa  greet  eare  and  watobfnlneea  be  exeroiaed.  In  thoae  instanooe 
in  which  the  air-caaes  ere  built  into  and  form  part  nf  the  beats,  it  aeema  doubtfnl  whether 
any  of  them  can  be  depended  upon  for  a  year,  and  from  ▼ariona  inqniriea  that  have  been 
inatitnted  the  Committee  have  reason  to  believe  that  there  doea  not  exiat  at  thia  moment  a 
complete  air-tight  caae  (undetacfaed)  in  any  life- boat  that  haa  been  aix  montlia  in  uae  around 
the  coaita  of  Great  Britaiot  Aa  to  air-eaaea  that  are  detached,  they  may  be  better,  but  unlees 
i»  the  form  of  email  easlta,  aa  in  the  Liverpool  boata  and  in  thoae  of  the  Shipwreck  Inatitn- 
lien,  there  aeema  anffioient  reaaon  to  anvpeot  them  all.  Metal  air«eaaea  offer  rather  a  mora 
reaaoneblo  proepect  of  aeanrity ;  but  when  a  life^boat  wae  laid  open  in  Woolwieh  Dockyard 
a  few  years  ainee,  it  waa  found  that  from  eerroaion  there  were  aeveral  holes  half  an  ineh  im 
diameter  in  the  copper  tubea,  aupposed  to  have  been  air-tight  {  in  fact  copper^  like  other 
metala*  is  liable  to  eerrode,  and  tbe  more  so  when  plaood  in  conjunction  with  sea*water. 
The  weight,  too,  of  eopper  tobes  makee  them  objectionable*  It  has  been  tbe  praetioo  of 
TsAapsi**  an  eiperieeced  lifo«boat  builder  at  Great  Yarmouth,  to  build  his  detaobed  air* 
oases  of  thin  beetds  of  willow  wood,  whioh  ia  both  tongh  and  light,  and  to  cover  them  with 
painted  oanvaa ;  but  it  might  be  an  improvement  to  interpose  a  sheet  of  gutta  pe roha  between 
two  thin  boards,  aooording  to  FonaTnn'e  proeees. 

Before  quitting  the  anbjeot  of  the  nature  of  extra  buoyancy,  the  Commitree  eonsider 
tbemsolvss  oalied  upon  to  warn  sailors,  and  the  public  generally,  against  one  of  the  sehemee 
submitted  to  themi  and  termed  by  the  inventor  '*  Patent  Buoyancy,*'— otherwise,  dried 
rnahee  done  up  in  linen  or  canvas  bags.  This  materinl,  however  promising  it  may  be  at 
first  sight,  eeoiier  or  later  is  sure  to  imbibe  moistnre  when  used,  and  then,  inatead  of  having 
floating  propertiee*  it  mutt  act  ee  ballast*  Mr.  Cbatfisld,  Aaaiatant  Meater-ahipwright 
at  Woolwieh  Dockyard,  haa  officially  reported  on  the  unauitablenesa  of  these  rushes  for 
giving  buoyancy.  At  Bude,  on  the  north  coast  or  Cornwall,  in  October  last,  might  be  seen 
a  boat,  called  a  life-boat,  thus  fitted  { it  had  been  lying  in  a  canal  for  a  few  montha,  and  Was 
completely  waterlogged,  so  much  so  that  tbe  water  was  awaah  with  the  gunwale.  It  Is  to 
bo  feared  that  sofse  of  the  so-called  "  life-boate,"  which  all  sea-going  passenger  stoamere 
are  required  to  carry  by  a  recent  Act  of  Parliament,  an  fitted  with  these  dried  rushee« 
Tbey  will  assuredly  fail  them  in  time  of  need.  What  are  termed  life-belts  and  life-buoyei 
similarly  fitted,  are  also  extenaivdy  distributed  on  board  our  river  steamers.  For  thia 
latter  purpose,  neither  air  nor  ruafaea  should  be  uaed  j  cork  only  abould  be  trusted  to,  and 
from  the  great  external  resemblance  of  the  sporioos  articles  to  the  genuine  cork  lifa-bnoy 
in  form,  sixe,  and  colour,  it  may  ha  feared  that  many  persons  are  deceived  into  purchasing 
what  may  in  the  hour  of  danger  coat  them  their  lives. 

The  amount  of  extra  buoyanoy  may  he  much  lesa  than  it  has  hitherto  been  cnatomary  to 
give  in  a  life-boat  Tbe  cubical  oontente  of  the  air-cases  of  many  existing  life-boats,  and 
of  a  great  part  of  the  models  subtnitied  for  competition,  measure  from  200  to  300  feet, 
eqaivalenc  to  the  support  of  from  6  to  9  tons  of  dead  weight.  Now,  if  only  intended  for 
baoyancy  to  balance  the  extra  weight  Hbely  to  be  put  into  a  life- boat,  thia  amoant  ia  unne- 
oesaary.  The  Liverpool  life-boat,  already  alluded  to  aa  having  on  one  occasion  brought  on 
shore  60  peraona  from  a  wreek,  had  not  above  60  oubio  feet  of  extra  buoyancy ;  this  is  too 
little,  but  in  a  SO-lset  boat,  provided  with  ample  delivering  valves,  100  cubic  feet,  or  the 
equitalont  of  3  tona^  ia  aaffioient  extra  buoyancy  for  all  general  purposes. 

Tho  dietffibntiOB  of  extra  bneyancy  requiree  great  eare.    Aa  a  general  rule,  it  should  bo 
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plated  Mfh  im  tiM  beat,  ao  w  aot  to  affaal  bar  «tabili^  i  b«t  oiraaaMitaiioai  ivqaira  tbif  nUf 
to  ba  allffbtiy  BDodified.  To  fadaoa  tka  intarnal  capacity  of  tba  boat  that  iha  ntay  riia  unday 
tba  waigbt  of  a  baaTy  «aa  tbat  nay  fall  on  board,  and  to  # nabla  tba  delivaring-viilf  m  to  ao| 
fraaly,  a  aertain  amonnt  of  apaaa  iboald  ba  occnpied  undar  tba  flat  or  floor  of  tba  boat,  $o  at 
to  ai^ada  tba  watar ;  and  tba  qnaatian  ia,  to  to  fiU  tbii  ipice  witb  a  matarisl  of  letf  apacifia 
gravity  tbtn  watar,  yet  anffidently  beavy  to  aniare  tbe  boat'a  stability  whan  the  flat  af 
floorbig  ia  laid  at  fram  12  to  14  incbae  above  tba  kealfon,  or  abaqt  tbe  watar-ltna  of  intandad 
immersioQ  ;  tbai  acting  generally  ai  ballast,  bnt  on  emergency  as  extra  buoyancy.  From 
tbe  variou  plans  anbmittad,  tbia  would  laam  tba  moat  diffiaolt  pr^blam  to  self  a  in  tba 
wbole  arrangements  of  a  lifa*boat.  In  sons  aalstuig  lifa-boats,  and  in  nany  of  the  nodaM 
sent  in,  reduction  of  internal  capacity  is  attempted  by  pladgg  a  tight  deck  fora  and  aft  at 
from  16  to  18  inpbes,  and  even  in  soma  at  24  iucbfs  above  tba  keelson,  with  only  ait 
banaatb  i  tbe  result  is,  tbat  all  tba  weights  in  tbe  boat  are  raised  above  her  eantra  of  gravity, 
and  tbare  is  a  risk  of  bar  upsetting  when  a  sea  Is  shipped.  Soma  of  tbe  models  thus  fittaA 
on  being  tested  as  to  their  stability,  by  having  a  bucket  of  watar  thrown  into  them  wban 
afloat  in  tba  river,  went  over  directly.  Other  competitors,  foreseeing  this  result,  added  aa 
Iron  boat  to  their  boata ;  while  some  inserted  a  wall  or  tank  amidibipa  f^ir  water  baUpst* 
which,  as  long  aa  |t  ramains  in  its  plaea,  eompenaatea  for  tba  amount  of  sir,  and  restoraa 
tbe  equilibrium.  Others  have  tried  a  oombinatiQn  of  cork  and  air,  alternately  distribnta4t 
so  aa  to  preaerve  tbe  requisite  stability  of  the  boat.  But  sltbougb  oonoeding  full  merit  to 
watev-ballaat,  which  baa  the  advantage  of  being  taken  in  only  when  the  boat  is  afloat,  and 
tbna  leaving  her  light  for  tranaport  along  shore,  the  Committee  have  come  to  the  oondusion 
bafsro  stated,  tbat  cork  is  the  aafer  material,  and  that  it  may  ba  placed  under  tba  flat,  up 
to  about  12  incbea  in  height  abetve  tbe  kaalson,  and  oombina  tba  pvopertias  of  bsUaat 
ganorally,  witb  extra  buoyancy  in  caaa  of  need  $  if  upon  tba  cork  a  light  water-tight  deck 
ba  placed,  witb  a  grating  over  it,  the  cork  will  ba  preiarred  and  very  little  water  wiU  remain 
to  inconvenienaa  tba  craw  or  passengers. 

l^o  neit  point  to  attend  to  in  tbe  diatribution  of  tba  extrt^  buoyancy  is  to  place  tba 
faquisila  amount  of  air  vessala  in  the  head  and  stan-abaeta  of  tbe  boat  from  tbe  floor  up  til 
gunwale  height,  always  taking  care  to  leave  a  passage  of  18  inebea  wide  up  to  within  2  fea| 
of  tba  stem  and  atem-post,  to  enable  a  man  to  ataad  there  and  raaaiTa  people  from  thf 
wfaek,  aa  it  commonly  occurs  tbat  a  boat  cannot  go  alongside  a  stranded  vessel,  but  baa  to 
rsodfo  tbe  men  either  over  the  bead  or  stern  of  the  boat,  Air*eases  may  alao  be  placed  on 
tbe  bows  and  quartan  without  occupying  apsca  that  should  be  r eeerved  for  passengers  (  but 
tbay  should  nqt  be  fitted  within  a  few  feet  each  way  of  tbe  middle  of  the  length  of  tbe  boat, 
aa.  If  the  foraaa  are  nearly  equally  balanced,  it  will  be  difficult  for  a  boat  to  right  herself 
agaiiial  tba  reeistanaa  offered  by  the  flat  tops  or  projections  of  midship  side  air-caaca.  Tbif 
appears  to  ba  a  point  that  has  bean  overlooked  by  most  of  our  boat- builders*  In  all  oasa^ 
in  which  air- cases  are  used,  it  is  raeommended  that  tbay  ba  not  built  into  the  boat,  but  be 
detached  so  that  they  may  be  esamined  to  test  if  they  are  air-tight,  there  being  great  reaacui 
to  fear  tbat  auch  ie  not  the  case  in  general.  Baaidea,  air*caaes  built  into  tba  sides  are  liable 
to  open  witb  tbe  working  of  tbe  bmt,  or  to  be  atove  in  going  alongside  a  wreck,  aa  in  a 
recent  instance,  and  thua  a  boat  would  be  disabled.  If  they  be  need  under  the  flat,  and  it 
ia  conaiderad  naecasary  that  they  should  form  part  of  the  boat,  they  ahould  always  ba  divided 
into  compartmenta,  so  that  if  one  failed,  the  othara  would  not  be  affected  by  it. 
6.  As  to  internal  capacity  for  holding  water  i— 

Tbe  more  tbe  internal  capacity  is  reduced  consistently  with  leaving  apace  (or  a  reaeued 
crew,  the  better  the  life-boaX  If  practicable,  the  internal  capacity  for  holding  wata?  up  to 
tbe  level  of  the  tbwarta  of  a  boat  30  feet  long  should  not  exceed  three  tons.  It  may  be 
dimlniabed  by  side  air-cases  from  tbe  thwarts  to  tba  floor,  or  by  air-casea  under  the  tbwarta« 
On  tbia  latter  mode  of  reducing  capacity  there  is  a  diflerance  of  opinion,  some  contending 
tbat  it  ia  an  advantage  to  break  up  a  sea,  and  prevent  tbe  water  rushing  fore  and  aft  the 
beat,  while  othara  think  tbat  it  ia  batter  to  let  the  sea  have  a  fair  range,  and  that  then  muab 
of  tbe  water  tbat  comes  in  over  the  bows  would  go  out  over  the  stern.  The  balance  aeema 
rather  in  favour  of  fllling  up  under  the  tbwaita  i  it  baa  tbe  certain  advantage  of  reducing 
capacity. 

6.  As  to  the  meana  of  freeing  tbe  beat  of  water  t— 

In  order  to  efllctency,  every  life-bost  should  be  provided  with  tbe  means  of  freeing  her* 
a^  rapidly  of  any  water  she  may  ship.  This  would  seem  a  self-evident  proposition  i  but 
It  appesrs  not  to  be  admitted  as  such  by  the  designers  of  many  of  the  models,  aa  in  them 
no  provision  la  made  for  it  beyond  a  bucket  for  baliog.  Nat  to  multiply  proofs  of  tbe 
neccaaity  for  such  an  arrangement,  it  u  sufficient  to  cite,  aa  decisive  on  the  point,  tbe  recent 
iMtaaee  ef  the  livarpoel  ttfaOMat,  in  Qetebar  laat,  having  bean  gbliged  to  oat  her  to  w-ivpe 
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ud  bewr  vp  for  the  Meraey,  in  oontequenoe  of  hafing  ibiiipccl  a  raoeenioii  of  mm.  If  a 
boat  bat  large  internal  capacity,  lay  from  ilx  to  awen  tons,  whioh  la  not  Qnaanal  in  tbe 
Yarmonth  boati,  and  the  abipa  a  baavy  aea,  or  a  aaooeaiion  of  iom,  or  if »  m  is  oommonly 
the  oaie,  while  under  atorm  aaila  tbe  crew  pull  ont  their  pinga  and  let  the  boat  fill  np  to  her 
water-line  for  ballaat,  ahonld  a  sudden  aquall  earry  away  her  masts,  how  is  that  weight,  la 
addition  to  the  weight  of  the  boat,  to  be  propelled  by  12  oars  against  a  heavy  sea  ?  It 
would  be  impracticable,  and  the  relief  of  the  wrecked  Teasel  must,  in  snob  a  ease,  be  abau* 
dooed. 

By  means  of  sufficient  deliTering^Talves  or  tubes,  led  throogh  a  platform  or  flat  laid  about 
flie  Jevel  of  the  water-line,  there  seems  no  reason  why  the  water  when  shipped  should  not 
be  carried  off  rapidly.  The  area  of  the  TalTca  or  tubes  should  be  ample,  not  len  than  one 
aquare  inch  for  each  cubic  foot  of  capacity ;  more  woold  be  better.  A  question  may  ariae 
whether  it  is  better  that  the  boat  should  free  herself  by  tubes  through  the  bottom,  or  by 
aeuppers  in  the  sides,  as  shown  in  scTcral  of  the  models ;  the  former  is  the  more  direct  and 
quickest  action,  but  tbe  tubea  are  liable  to  be  choked  in  the  ponible  csm  of  a  boat  grounding 
on  an  outlying  sand-bank,  or  on  the  bar  of  a  riyer  harbour ;  it  will  be  better,  thorefbre,  to 
be  profided  with  both  to  meet  such  an  aoddent.  The  tub«i  and  scuppers  might  be  dooed 
by  self-acting  yalrM  if  thought  necessary ;  a  simple  modification  of  an  apparatus  known  m 
Kingston'a  Valve  would  anawer  the  pnrpoM  effectually. 
7.  Provision  for  self-righting  .-— 

The  power  of  self-righting  is  a  contMted  point  among  the  best  boat-builders ;  but  they 
Mem  hardly  to  have  given  the  subject  foil  consideration.  Tbe  accidents  that  have  happened 
to  life-boata  have  not  been  carefally  investigated,  and  the  necessity  for  meeting  thcM  aod- 
denta  with  a  remedy  has  not  forced  itself  upon  their  minds.  But  a  remedy  is  necessary. 
Roosnt  and  sad  experience  has  shown  that  a  life-boat  may  be  upset  and  may  drown  the 
erew  from  want  of  being  able  to  right  herself.  Had  the  South  Shields  life-boat  that  upeet 
kat  year  possessed  the  means  of  sdf-rightiog,  there  is  reason  to  believe  that  many  of  the 
orew  might  have  been  saved,  whereas  twenty  of  tbe  best  pilots  out  of  the  Tyne  were 
drowned.  This,  however,  is  not  the  only  instance  of  a  boat  upsetting  and  remaining 
bottom  up,  as  will  be  seen  hereafter ;  but  it  is  suffident  to  prove  the  absolute  necessity  it 
grappling  with  the  difficulty,  if  difficulty  it  be,  and  of  overcoming  it.  Most  life-boats  have 
good  aheer  of  gunwale,  and,  consequently,  raised  extremities,  in  which  air-oaaM  (or  light 
eork)  ahonld  be  placed,  in  order  that  when  the  boat  is  bottom  npwarda,  their  buoyancy  may 
eo-operate  moat  effectually  with  the  weights  in  the  bottom  of  the  boet  (now  raised,  it  may 
be,  coodderably  out  of  the  water)  to  reatore  her  to  her  originally  upright  position.  Tha 
higher  tbe  centre  of  gravity  of  a  vessel  or  boat  is  above  the  centre  of  buoyaney,  emUri» 
pmrikm,  the  leas  is  her  stability ;  and  by  the  separation  of  these  two  centres,  a  condition  of 
iBstability  will  ensue,  the  effect  of  whidi  will  be,  that  with  the  slightest  motion,  the  boat 
will  reverse  her  position,  or  right  herself.  To  determine  the  neoestary  extent  of  Mpara* 
tion  of  these  centree  in  each  case  involves  careful  calculation.  Tbe  best  mode  of  applying 
tUa  prindple  will  readily  occur  to  moat  boat-builders.  The  objections  to  the  raised  dr« 
eases  at  each  end  are  tbe  wind  they  hold  in  pulling  off  a  lee-shore,  an^l  the  difficulty  of 
approaching  the  stem  and  stem  of  the  boat ;  the  latter  may  be  modified,  the  former  muat 
be  tolerated  for  the  greater  benefit  in  another  respect  that  arises  from  their  adoption.  If 
air-cues  be  nwd  in  the  extremts  to  obtain  the  buoyancy,  a  thin  layer  of  cork  on  the  top 
will  afford  great  protectioo  to  them,  and  better  footing  for  the  crew  when  neocMitjr 
requirM  them  to  stand  on  them. 

8.  As  to  ballast:— 

If  the  requisite  stability,  and  righting  power,  can  be  obtdned  without  bdlast,  it  la  very 
dMirable  to  avoid  the  incumbrance  it  cauaes,  in  caae  of  having  to  transport  a  boat  along 
shore.  In  this  respect  water-ballaat  has  a  great  advantage,  aa  it  is  not  taken  in  until  tha 
boat  ia  fdrly  afloat,  and  may  be  diaeharged  directly  she  again  touchea  the  beach  on  landing. 
Water-bdlaat,  if  need  in  immediate  connection  iHth  dr-tight  caMS,  m  It  dways  muat  ha, 
reqdra  very  good  workmanship  in  the  bulk-heada  or  pardtiona  of  the  well,  in  order  that 
they  may  not  become  leaky  by  strdning  when  at  sea,  or  by  ahrinking  when  the  boat  atanda 
ashore,  which  she  sometimes  does  for  a  year  together.  A  doubt  may  arise,  too,  whether 
a  boat  doea  not  require  her  bdlast  as  much  or  more  at  tbe  moment  of  launching  than  at 
any  other  time ;  lightness  has  its  advantages,  but  hi  launching  through  a  snHT  a  boat 
requires  a  certain  weight  so  as  not  to  be  readily  thrown  aaide  by  a  breaking  ses.  All  tboM 
oircumstaoces  considered,  the  Committee  incline  to  the  opinion  that  bdlast  given  by  cork 
inaide  in  the  bottom  of  the  boat  is  best  adapted  to  meet  the  varied  contingenciea  to  which 
a  life-boat  is  subjected. 

Although  a  minor  point,  it  may  be  m  well  to  add,  that  a  moderate- aiied  cork  lsBder»  say 
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4  laehM  in  di«B«ter,  ■koold  be  carried  roond  the  ndea  and  both  ends  of  the  boet  at  about 
6  inebae  under  the  gunwale ;  bat  there  is  no  occasion  for  the  nnwieldy  fender,  oocastonally 
S4  tnolies  deep,  that  may  be  seen  in  some  life- boats.  Holes  in  the  bilge  pieces,  to  enable 
a  man  to  lay  hold  of  them,  should  the  boat  be  npset ;  timber  heads,  to  make  warps  fast  to 
■t  oaoh  bow  and  quarter ;  long  sweep  oars  for  steering  at  each  end ;  a  stoat  roller  in  the 
atom  and  stern- post  to  receiTC  the  cable ;  spare  oars,  one  for  each  two  that  the  boat  pulls  ; 
lifa>baltB,  liia-buoya,  and  lifetimes ;  hand-rockets ;  heaving  lines,.aad  such  minor  flttinga 
an  indispensable  in  every  life-boat. 

The  model  boat  whieb  Mr.  Peake  has  designed  in  accordance  with  these  Yiews  is 
represented  in  the  engravings  prefixed  to  this  paper.  Fig.  1  is  a  plan ;  flg.  2  a  sheer 
pun ;  fig.  3  a  body  plan ;  and  the  other  figures  are  cross  sections  at  difierent  points. 
The  parts  engraved  in  dark  lines  represent  air-chambers— those  in  light  lines, 
eork.  The  following  are  the  principal  dimensions,  with  some  other  explanatory 
particulars : — 


length 


••••••••a  ••«■••••«  a««««* 


30  feet 


Lencthofkeel 24    „ 

Breadth  of  beam 8  f.  9in. 

Depth  to  nnder  side  of  keel S  f.  6  in. 

Sheer  of  gunwale 2  f.  4  in. 

Extra  hnoyancy,  cork  and  air, 

equal  to 3  tons. 

lateroal  capacity  up  to  the  level  of 

tiie  thwarts » 4     „ 

jkna  of  delivering  valves 300  sq.  in. 

Proportion  of  deliveriog  area  to 

capacity... 1  to  3 


Weight  of  boat  and  fittings,  or  dis- 
placement      88ewt. 

Ballast,  iron  hand,  equal  to 3    „ 

Drnught  of  water  with  thirty  men  on 
ooam  ■...••  at.  M«*..  *•••......«.••.  .••  •■• ...  a«.    lo  lo. 

Number  of  oars,  double-handed 10 

Diagonal  built,  of  rock  elm,  and  cop- 
per fastened. 

Rig  ot  boat— a  fore  and  miasn^lug 
sail. 

Cost,  complete ]00<, 
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(Condaded  Itrom  page  176.) 


The  instranent  which  I  hsTe  now  before 
U  and  which  works  well,  was  thus  con- 
;— A  small  glass  cylinder,  4  inches 
long*  and  1  iach  in  diameter,  about  the  sise 
sad  thiefcoess  of  a  email  phial  bottle,  was 
blown  with  two  mouths  and  necks,  one 
•t  each  end.  A  glass  tube,  j  of  an  inch  in 
diameter,  and  3  feet  long,  sealed  at  one  end, 
had  its  open  end  cemented  air-tight  into 
mm  neck  of  this  Yessel.  Sealing-wax,  gutta 
pereha,  plaater  of  Paris,  or  any  otiier  air- 
tight InteiBg,  will  answer  for  this  purpose. 
Into  the  other  end  or  neck,  a  tube,  2  feet 
6  indies  long,  open  at  both  ends,  f  inch  in 
diameter,  waa  cemented.  The  tubes  and 
tke  connecting  cylinder,  the  joints  all  air- 
tight, were  now  laid  along  a  wooden  staff, 
and  secured  to  it  by  wire  ligatures  into  the 
opea  end  of  the  compound.  Distilled  water 
was  poured,  until  it  rose  up  to  about  2  inches 
in  the  working  cylinders.  Mercury  was 
now  poured  in,  so  as  to  raise  the  water  to 
the  top  of  the  tube.  The  finger  was  then 
pYaoed  tight  on  its  surface,  and  the  staff 
inrerted,  when  the  mercury  and  water 
dunged  places.  The  open  end,  the  finger 
still  ttghUy  on,  was  placed  under  the  sur- 
fsee  of  a  cap  of  mercury.  The  finger 
was  removed,  and  the  mercury  fell  in  the 
ordinary  way ;  the  water  followed,  and  a 
vacanm  was  formed  above  its  surface.  The 
water  was  now  in  vacuo,  and  a  quantity  of 
air  was  seen  escaping  from  it  in  little  bub- 


bles rising  to  the  surface,  aa  is  usual  when 
water  is  placed  under  the  exhausted  reodver 
of  an  air-pump.  This  escapage  of  air  would 
interfere  with  the  Yacnum,  therefore  the 
finger  was  again  placied  tight  on  the  open 
end  of  the  tube  under  mercury  s  the  tube 
withdrawn,  and  the  staff  iuTerted  ;  the  mer- 
cury and  water  again  changed  places.  The 
water,  depriTed  of  the  air  which  it  pre- 
viously held  in  solution,  came  to  the  top, 
the  finger  was  withdrawn,  and  a  further 
portion  of  mercury  poured  in,  so  as  to  raise 
it  again  to  the  aurface,  as  at  first.  No  air 
bubbles  will  now  escape.  Some  plan  is  essen- 
tially necessary  for  graduating  the  instru- 
ment to  correct  inequalities,  because  it  is 
more  than  probable  the  proportion  of  areaa 
you  may  seemingly  obtain  by  measurement 
may  not  be  mathematically  true,  for  it  is 
difficult  to  measure  them  ezsctly.  The 
tubes  may  be  taper  ;  the  supposed  cylinder 
may  really  be  a  cone,  or  any  thing  else. 

After  having  obtained  the  proper  qusn- 
tilies  of  mercury  and  water  to  fill  the  tubes, 
and  stand  at  their  proper  and  respective 
levels,  the  water  about  half-way  up  the  dif- 
ferential tube,  and  the  mercury  about  half- 
way up  the  bulbous  cylinder  (which,  if  it 
does  not  approach  in  the  first,  we  must  add 
to,  or  take  from,  in  the  second  filling),  mark 
off  accurately  where  the  surface  of  the  mer- 
cury stands,  and  also  where  the  surface  of 
water  stand*.    Now  pour  mercury  in  the 
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Wider  e«p  or  Teeiel  uBtil  the  turfkee  of  the 
mereuTf  in  it  riset  in  tlia  tnbe  exaetlj  an 
tneli  aboTo  tbii  mark :  make  another  mark 
here,  and  tcilbe  off  Tery  exactly  the  height 
of  which  thia  Inch  of  mercnry  had  driren 
np  the  water.  Again  raise  the  mercnry 
an  im^t  or  any  otiier  knows  meainre- 
ment,  in  the  same  way.  By  poaring  in 
mm  meraory  io  the  bottom  vesiel  again 
mark  oifi  ywj  aocnrately,  the  propor« 
tional  riae  of  the  water  on  the  differential 
icale,  and  lo  on,  np  or  down,  mnUl  the  whole 
working  rangea  are  obtained  ;  thna  the  lieight 
of  mercnry  will  make  Ita  own  scale  or  gra- 
dnation  of  the  water  lerel.  The  diTision 
thns  obtained  may  be  snbdirlded  at  will. 

The  instmment  I  hare  is  graduated  on  tho 
differential  sealo  into  taatha  of  an  Ineh.  Tho 
diameter  of  the  working  part  of  the  meren- 
rial  column  being  1  inch ,  and  the  differential 
tube  being ^th  of  an  inch,  their  proportional 
rise  will  be  as  16  .to  1,  so  that  every  tenth 
riae  of  the  barometer  will  more  up  the  water 
column  16  tenths.  This,  I  think,  will  be 
BuiBciently  sensible,  and  the  graduations, 
perhaps,  small  enough  for  your  purpose. 
Ton  may,  of  course,  make  it  more  or  less  so. 

Another  way  of  graduating  tUa  iMtnn 
ment  is  to  turn  the  staff  out  of  tho  perpen- 
dicular, until  the  arc  described  shall  occa- 
rlon  such  an  InoHne  plane  of  the  mercury  as 
will  rise  it  a  giren  distance  up  its  seale ;  the 
oorresponding  displacement  np  the  different 
tial  tube  may  then  be  marked  off. 

In  the  former  arrangement  the  dlffermtlal 
tube  is  sealed,  and  the  water  in  raeno.  Here 
no  error  can  arlae  from  eraporatlon,  or 
any  other  atmoepherio  interference.  It 
should  be  obaerred  that,  if  spirit  be  used 
instead  of  water,  an  atmosphere  of  its  raponr 
will  penrade  the  Taeuum.  If  this  amount  of 
Tapour  was  a  constant  i|uantity  it  would  bo 
of  little  consequence,  seeing  we  hare  only 
to  deal  with  diilbrential  changes;  but  its 
amount  will  rary,  and  be  sensibly  Increased 
or  diminished  by  change  of  temperature. 
This  rapour  will  interfbre  with  the  working 
.  of  the  instrument,  and  require  troublesome 
oorroctlon  to  be  made  for  It.  If  you  thiok 
the  rapour  of  the  water  likely  to  interfere 
with  the  racuum,  and  require  correction, 
you  had  better  use  oil ;  in  such  ease  no  pos- 
sftiUty  of  error  could  arise  from  temperature 
or  evaporation. 

For  measuring  the  heights  of  mountains, 
or  obtaining  absolute  wdgbts,  a  graduated 
oorrection  may  be  made ;  but  water  without 
any  oorrection  seems  to  be  sufficiently  accu- 
rate for  the  purposes  of  pitmen  or  sailors. 
Perhaps  I  hardly  need  obserre  that  the  ab- 
solute weight  of  the  atmosphere  can  always 
be  read  off  from  the  mercurial  column, 
making  eometion  by  allowing  about  a  foot 


of  water  to  be  equal  to  a»  Ineh  off  aser^ 
cury. 

This  instrument,  so  Ihr  as  I  know,  lo 
perfsctly  new ;  but  the  prlnolple  is  so  sao* 
nifest,  and  the  eonstruotlon  so  easy,  that  M 
seesDS  more  than  probable  it  must  hafo  aug- 
geated  itaelf  to  many.  Then  are  no  ob}eo-» 
tions  to  it  that  I  ean  see;  if  there  bo,  I  think 
they  may  he  remoTod.  I  ahall  be  happy  to 
ponfer  with  you  on  the  sul^eoti  and  asilg( 
so  far  as  I  can. 


WATim  PA88A.OB  BBTWSBM  THB  AtliAirVM 
Aim   PAOIPIO  A00OliFI.iaHB». 

Ib  February,  1849,  the  Tfmas  diroeted 
publfe  attention  to  the  desirableneas  of  a 
transit  route  from  the  Atlantic  to  the  Pa- 
cific, by  way  of  Lake  Nie^ragua^  At  that 
ime  we  eaerelaed  an  inoffsusiro  oontrol 
orer  the  Mosquito  territory,  which  com- 
manded the  eDtrance  to  the  pusitgei  our 
West  Indian  Coloniaa  gave  na  an  interest, 
ss  they  still  do,  in  ererything  connected 
with  the  region ;  we  possessed  already  lines 
of  steamers  both  on  the  Atlantic  and  Pacific 
aide :  our  traffic  from  ocean  to  ocean,  in  the 
shape  of  specie  and  passengers,  was  so  con- 
siderable as  to  (sQl  for  our  Aillest  activity 
with  regard  to  everythiug  that  might  feclli- 
tate  it  $  and,  above  all,  the  privilege  If  ne- 
cessary for  the  construction  of  the  route  in 
which  Nicaragua,  Costa  Ricn.  and  the  Mos- 
quito territory  were  interested,  was  Instantly 
obtainable  on  such  moderate  terms  as  would 
have  been  conseouent  on  the  absence  of  com- 
petition. Nothing  was  done,  however.  A 
scheme  based  upon  commercial  considera- 
tions, and  which  to  be  appreciated  required  a 
oompreheniive  faith  in  the  inevitable  march 
» of  western  civilisation,  had  few  attraction^ 
after  a  period  of  excitement  when  fortune^ 
were  to  be  made  by  anything  rather  thau 
the  exercise  of  judgment  and  a  knowledge 
of  the  laws  of  progress;  the  enterprise,  more- 
over, according  to  aome,was  not  sufficiently 
exclusive,  and  would  merely  result  in  the 
loss  of  our  papital  for  the  benefit  cf  the 
Americans,  who  were  "  too  shrewd  to  un- 
dertake it  themselves.*'  A  few  months 
afterwards  the  announcement  came,  that  the 
Americans,  aroused  to  the  value  of  the  route, 
had  lost  no  time  in  opening  negotiations  In 
Nicaragua,  and  had  actually  succeeded  in 
concloding  a  contract.  The  cry  was  then 
raised  that  they  were  seeking  to  grasp  Cen- 
tral America ;  that  they  would  construct  the 
canal  and  exclude  our  vessels  from  entering 
it  upon  equal  terms,  and  that  we  mast  forth- 
with prevent  tbeir  proceedings  by  contest- 
ing, in  the  name  of  the  King  of  Mosquito, 
the  right  of  Nicaragua  to  concede  the  route. 


eJkVLL  HA¥iaATIOM  B¥  0iKUC* 


in 


t»  tUtwai  lk«  anlTal  of  tpo 
CWnaiiMioiiert  from  tlie  Canal  Company  ta 
to  Bnf  liah  oapitalitU,  opon  little  omto 
noaainal  lar»o,  a  alear  half  of  all  tho 
prifijggai  wkioli  thay  lyid  aaqmrad  bythoi» 
and  vkiok  ipore  now  bold 
a  jolal  f naiantao  of  pvotaotion  from 
tka  Govopomanta  of  tbo  Unf tad  SUtca  and 
Gnat  Britain.  Tbo  doairo  for  partieipation, 
howavert  waa  agata  ooolad  aa  toon  aa  it  wai 
fband  that  it  conld  bo  gratified.  The  pro- 
of BagliabBMQ  in  1850  waa  anoni^  to 
for  the  entire  biatory  of  1846, 
•00.060,0001.  had  oneo  been 
a  Boderoto  ontlay  to  be  inontved 
daring  two  or  three  yeera  for  local  trailo, 
the  poarible  aipendttore  by  Bngland  and  the 
Ualted  Stataa  eoaiibhiod,  of  300,0001.  per 
annnaa,  for  twehroyeara,  torerolationiie  the 
traAo  of  the  globe,  waa  aomething  almost 
too  Biooh  even  for  a  oongreta  of  oapilaluti 
to  eontOBplate.  A  direot  pnrebaie,  thero- 
fiaro,  waa  ont  of  the  qneition,  and  it  waa 
apparently  only  from  a  seaae  of  patrlotiam 
and  of  the  ahaoM  that  would  be  inearred  if 
the  power  of  aooeptingthe  offer  ihonld  be 
wholly  loot  to  na,  that  at  the  elerenth  honr 
an  agfooment  was  entered  into  with  the 
vtew  of  secnring  its  renewal  at  a  foir  price, 
if  the  Company  shonld  nitimately  sneeeed 
in  demonatratiDr  the  feasibility  of  their  nn« 
darlahing.  In  October  last  this  agreement 
waa  anBonoeed  In  the  TImeg,  and  Measra. 
VanderMit  wd  White,  the  Commissioners  of 
the  Company,  rstnrned  to  Now  York  with 
the  Intelligeneo  to  their  ooUeagnea  that  they 
mnal  praoaed  in  their  work  without  any 
oo*operation  from  this  side  until  the  rssalts 
of  oo*operalion  would  be  no  longer  doubtful. 
Vftim  that  date  there  haTO  been  almost 
BMmthly  aaaertions  of  impending  foilnre. 
Without  *•  British  capital"  their  attempts, 
it  waa  said,  would  end  in  hopelesa  Insoi- 
Teney.  Costa  Rica,  moreover,  would  con- 
teat  the  territory  through  which  they  would 
paaa.  Mosquito,  also,  might  still  be  made 
a  eauae  of  quarrel.  Other  eompeting 
aehemea,  too,  would  extinguish  them.  Their 
two  boats  first  sent  out  (one  of  which  is  at 
preaent  on  the  Lalce)  were  "  totally  wreck- 
ed." The  assertion  that  they  were  forming 
a  road  over  the  twelve  milee  of  land  from  the 
Lake  to  the  Pacific  w«8  alleged,  on  the  au- 
thority (if  two  travell^rit  to  be  a  delusion ; 
and,  finally,  witbiq  the  last  fortnight  we 
have  had  the  statement  that  their  privileges, 
which  had  been  guaranteed  by  England  and 
America,  had  been  suddenly  revoked  by  the 
State  of  Nicaragua.  A  more  remarkable  hta- 
tory  of  discouragements  waa  perhaps  never 
rscofded,  and  was  certainly  never  terminated 
In  a  more  ooadse  or  Interssting  way  than  by 


one  of  the  rimplo  paMgrapha  In  the  Amm4 
earn  NmM  of  Mondlay  morning  t«~*'  The  paa* 
sengers  by  the  PaeifU  ateamer  arrif  ad  at  isoi 
Juan  del  Bus  (Nicaragua)  with  the  CaUfomia 
maila  on  the  20th  of  July,  crossed  tht 
Isthmus  in  thirty-two  hours,  and  arrived  at 
New  York  afkar  a  pasaago  from  Ban  Fkran- 
dseo  of  about  twenty. nine  days.** 
Thus,  within  thirty  months  of  the  time  when 
the  question  of  Nicaragua  fiiat  became  ge« 
nerally  diacussad,  the  American  Company 
have  entered  into  and  aecured  a  eontanct  with 
that  State,  have  gained  the  advantage  of  a 
preteotivo  treaty  between  Great  Britain  and 
the  United  States,  have  establlsbed  a  lino  of 
the  fastest  ttoameva  both  on  the  Atlantlo 
and  Facifte,  have  compleled  a  survey  which 
shows  that  the  diffieultiea  which  for  300 
yeara  have  frightened  the  world  from  attempt- 
ing a  juaotion  of  the  oceans  were  abaolutaly 
fabuloua,  have  carried  SOD  passongars  In  a 
few  honrs  down  a  river  which  waa  repio- 
seated  as  almost  impracticable  from  shosla 
and  rapids  even  for  Indian  canoee,  have  ra« 
moved  all  the  uncertaintiea  and  terrors  that 
rendered  the  Isthmua  the  great  stnmbling- 
bloek  of  a  safe  and  cheap  paaaago  to  Aus- 
tralia, have  brought  California  a  week  or  ten 
days  nearer  to  New  York,  and  have  seonrod 
for  themselves  the  monopoly  of  a  trafilo 
whiah  la  the  most  marvellous  that  baa  over 
boon  known,  and  the  diapoaal  of  fertile 
lands  and  trading  stations  and  natural  docka 
that  promise  ultimately  to  receive  the  com- 
merce of  th«  world. — TVmet. 


OAMAL    MATIOATIOM    Wt  aTBAlC. 

Last  year,  on  Captain  G.  P.  Morrice,  R.N., 
being  appointed  traffic  manager  to  the  Ken- 
net  and  Avon  Canal  Company,  his  attention 
was  drawn  to  the  present  expensive,  tedious, 
and  sluggish  operation  of  towing  the  canal 
barges,  which  are  usually  70  feet  in  length, 
13^  feet  wide,  and  when  laden  with  50  or  60 
tons,  draw  from  3  feet  8  inches  to  4  feet  of 
water.  Captain  Morrioe  saw  the  advantages 
which  would  arise  by  the  application  of 
steam  instead  of  horses  to  their  propulsion, 
and  after  several  experiments,  which  he  made 
on  the  river  Avon  between  Bristol  and  Bath, 
and  upon  a  portion  of  the  canal,  he  waa 
satisfied  that  a  speed  double  that  of  horses 
might  be  arrived  at  prorided  a  steamer  could 
be  constructed  of  suflicient  power  whieh 
would  not  require  too  great  a  drsught  of 
water,  and  which  would  not  by  the  commo- 
tion produced  In  the  water  destroy  the  banks 
of  the  canal,  lliese  matters  were  repre- 
sented to  the  Kennet  and  Avon  Committee, 
and  they  ordered  a  boat  to  be  procured 
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vndv  tbe  cUnotloii  of  Mr.  Tbomai  B.  Biaek- 
weU  their  engineer ;  the  bnilding,  conttrao- 
tioii,  deeign«  and  fitting  of  whieh  were  in- 
tmited  to  Mr.  John  Jonet ,  engineer,  who 
If  well  knoivn  ei  the  inrentor  and  patentee 
of  the  "  Cambrian"  steam  engine,  and  who 
was  for  years  manager  of  the  Grreat  Wettem 
iteam-yard,  Bristol.  Mr  Jones  at  onoe  set 
abont  building  an  iron  steamer  for  the  pur- 
pose, 47  feet  long,  9  feet  beam,  and  5  feet 
depth  of  hold,  fitted  with  the  *'  Cambrian" 
engiiM  and  Grifliths'  patent  propeller.  By 
thdr  oombined  action  all  the  difficulties 
hitherto  experienced  were  expected  to  be 
overcome,  and,  as  tested  by  the  vessel's 
working,  have  been  snoosssfiUly  so.  The 
ndvantages  obtained  by  the  vie,  in  oombi* 
aation  of  these  patents,  are — Fbrtt:  That 
by  Mr.  Jonea's  engino,  the  «<  Qambrian/' 
(for  deseriptioo  of  this  see  M$eh.  Mag,,  vol. 
sssvli.,  p.  1,)  any  required  speed  is  eom- 
■vnieated  to  the  propeller  by  direct  action, 
without  gearing  or  other  secondary  move- 
Bsnt,  and  also,  that  while  the  propeller  is 
■evolving  at  the  highest  rate  of  speed,  the 
steam  piston  is  only  required  to  travel  at  the 
ordinary  rate,  and  that  any  sised  cranio  can  be 
applied,  obviating  the  very  great  evil  result- 
ing from  the  use  of  short-stroke  engines,  in 
whioh  a  great  portion  of  the  power  is 
ttihausted  in  overcoming  the  friction  and 
eeatre  pressure  which  necessarily  take  place 
in  them.  Second  i  Griffiths'  screw  pro- 
peller is  also  quite  a  novelty,  and  entirely 
opposite  in  principle  to  the  serew  propellers 
hitherto  in  use ;  for  although  the  screw,  as 
an  instrument  for  the  propulsion  of  vesseb, 
has  occupied  the  atteotion  of  engineers  for 
■osM  years,  yet  comparatively  little  improve- 
■ent  has  bosn  made  in  it  for  the  last  ten 
yeara,  the  almost  invariable  opinion  having 
been  held  that  the  best  form  of  screw  was 
that  whieh  offered  the  least  resistance  to  the 
water  in  ite  centre,  and  with  blades  wide  at 
the  eatreme  ends  and  gradually  diminishing 
towards  the  centre.  Griffitlis'  propeller,  in 
direct  opposition  to  these  principles,  has  its 
oantre  formed  into  a  sphere,  one- third  or 
more  of  the  entire  diameter  of  the  propeller, 
with  the  bUdec  narrower  at  their  extremi- 
ties, gradually  growing  wider  up  to  their 
junction  with  the  sphere.  With  the  ordi- 
nary screw  the  water  is  drawn  throogh  the 
eeatral  portion,  and  driven  outwards  with 
great  velocity,  at  right  angles,  by  the  cen- 
trifugal action  of  the  blades,  coasuuilng 
about  25  per  cent,  of  the  total  power  in  de- 
stroying the  effective  sction  of  the  screw 
blades  upon  the  water.  In  Griffiths'  patent, 
on  the  contrary,  the  sphere  of  about  one- 
third  the  total  diameter  causes  the  water  to 
OOBM  in  the  right  direction  on  the  widest 


and  most  eflfective  portion  of  the  blades, 
where  they  lay  hold  of  and  drive  it  away  in 
a  direct  line  with  the  vessel's  oonree,  by 
whieh  mesns  all  commotion  of  the  water 
is  prevented— an  iavahuble  reeult  for  canal 
navigation.  Captain  Morris,  Naval  Secre- 
tary, reports  tliat,  upon  trial,  the  perform- 
ance of  the  boat  in  power  and  speed  fnlly 
answered  every  expectation,  having  fre- 
quently towed  from  Bristol  to  Bath  (18  miles) 
in  three  hours  fortj-five  minutes,  but  not  in- 
dnding  the  time  lost  in  passing  throngh  the 
loclca-~abont  eight  to  twelve  mhratas;  sad 
in  towing  a  bari^  flrom  Bath  to  Bristol  the 
distance  hss  been  aecomplished  in  two  hours 
forty-five  minutes,  not  including  the  peesing 
through  the  locks.  The  usual  time  for  horses 
to  perform  the  journey  up  being  from  nine  to 
twelve  hours,  and  down  about  seven  hours. 
The  boat  was  then  tried  from  below  Reading 
to  London,  and,where  tnt  fronx. weeds,  towed 
upwards  of  four  miles  an  hour ;  and  after 
passing  Richmond,  where  the  water  was  6  or 
7  feet  deep,  a  speed  of  six  miles  per  hoar  was 
obtained,  and,  on  getting  past  Kew-bridge« 
she  went  over  tlie  ground  at  a  rate  of  ei^t 
miles  an  hour,  with  a  little  ebb  tide  in  her 
favour.  A  bsrge  was  afterwards  towed  by 
her  from  London  up  the  Thames  to  Staines 
bridge,  with  the  tide  as  for  as  Rachmoiid, 
and  a  speed  of  eight  miles  sn  hour  was  ob- 
tained, and  from  Richmond  to  Staines*  a 
distance  of  twenty-two  miles,  at  a  speed  of 
three  and  three-quarters  to  four  miles  an 
hour— and  here  the  superiority  of  towing 
by  steam  over  horses  was  apparent,  as  a 
barge  with  four  horses  hardly  made  more 
than  one  mile  and  a  half  per  hour.  A  trial 
of  her  speed  without  towing  was  msde,  and, 
although  she  ii  only  a  barge,  her  speed  was 
equal  to  theWestmtnster-bridge  riversteamer 
theBhuBeii,  running  along  side  of  her  from 
Westminster  to  London-bridge  at  the  rata 
of  10  miles  an  hour.  Captain  Morrioe  states 
tliat  the  expense  of  working  these  tugs  will 
be  much  less  than  that  of  the  horses  required 
to  perform  the  same  work,  while  much  more 
than  double  the  speed  will  be  obtained,  and 
that,  too,  without  the  very  heavy  expcnass 
attendant  upon  the  wear  and  tear  of  lines 
and  ropes ;  they  will  slso  be  worked  with 
perfect  ease  to  the  bargemen* 


TBI  IMTAODUCTION  OF  BTBAM 
NAYIOATION. 

Sir,— I  felt  somewhat  surprised  at  your 
American  contemporary  setiing  forth  (in  the 
Mieeh.  Mag.,  August  23)  Mr.  Fulton  as  the 
originator  of  steam  navigation.  Now,  Sir, 
you  have^  aided  not  a  little  in  endeavouring 
to  establish  the  right  of  the  la^  Mr.  Wm. 


TBUl>]fATOH  BBTWXiar  TBS  **  AMBBTOA/'  AUD  THE  *'TITAiaA."        IM 


SjM!Bgton>  of  Fblkirk,  to  that  iaTentloii ; 

md  I  think  I  am  right  in  saying,  a  model 

of  Mi*  Symington's  first  steam-boat  brought 

Into  vse  was  sabmitted  to  your  inspection 

not  many  weeks  sgo,  and  is  noir  to  be  seen 

nt  tho  BLoyal  Polytechnic  Institution,  Re- 

gont-street.    This  boat  was  oonstmeted  and 

hwached   at  Grangemonth,  in   1801.      It 

towed  Teseels  on  the  Forth  and  Clyde  Canal, 

and  on  the   Forth  and  Carron  riTers,  in 

1801,  1802,  and  1803.    It  also  carried  the 

Amcrioan  engineer,  Mr.Robt.  Pnlton,  eight 

milsa  along  the  canal  in  an  honr  and  twenty 

minvtes,  during  which  trip  he  was  allowed 

to  take  sketohes  of  the  boat  and  her  machl- 

Bory,  and  reoeived  answers  to  his  Tarioas 

ijiifstions  ntpeeting  these.    Indeed,  I  haTc 

yet  to  lean  what  Mr.  Falton  really  imrmied 

which  has  benefited  the  world; — certainly, 

ho  b  not  entitled  to  the  honour  of  baring 

tovaated  the  steam*boat. 

The  insertion  of  thb  will  much  oblige 

Your  obedient  Serrant, 

Tbos.  Hobsok. 

K«w  cara«di-«tieet,  BMmoodMy, 
Angwt  S9,  IMl. 

[Our  correspondent  ascribes  a  meaning 
tolf  r.  Commissioner  Ewbenk  which  our  ex- 
traot  from  him  (p.  I46)  hardly  warrants. 
Mr.  B.  merely  says,  that  **  at  a  more  fa? onr- 
able  time  than  Fitch  lived  in,  Fulton  rose, 
and  steamers  began  to  enep  up  riTcrs,"  &c. 
Now  though  Mr.  Symington  was  undeniably 
the  first  to  demonstrate  the  practicability  of 
propelling  Tessels  by  steam— as  we  hsTC, 
•ver  and  over,  been  at  some  pains  to  show 
—it  is  no  lass  certain,  that  Fntton  did  even 
aaoni  than  Symington  to  bring  steam  nari- 
galkm  into  general  use ;  and  then  is  nothing 
ia  Mr.  Bwbank's  language  but  what  is  quite 
eoasjstent  with  this  state  of  things.— £d. 
M.M.] 


THB    TBIAIt- MATCH    BBTWBBN    TBB    MBW 
TOBK    TACHT     "  AMBBICA," 
BVOUaa  TACHT 


AMD    THB 


"  TITANIA." 


[The  Tietorr  achieved  in  this  case  by 
lirotfaer  Jonathan  has  been  represented 
in  the  Spectator  and  other  respectable 
jooniaU  as  AimiahiDg  a  practical  refuta- 
tion of  the  wave-line  principle  of  ship- 
ImUding  1  but,  according  to  the  statement 
cf  an  intelligent  eye-witness,  which  ap- 
pears in  the  Times  of  the  2nd  instant,  it 
does  nothing  of  the  sort— both  vbbsbU 
bemfff  in  fact t  built  upon  that  principle. 
Tbe  merit  of  the  theory  of  construction 
is  ours ;  that  of  best  carrying  it  out  is 
alone  what  belongs  to  our  traosatiaDtic 
friends.  We  subjoin  the  greater  part 
of  the  letter  referred  to,— En.  M.  M.] 


The  object  proposed  by  the  Yacht  Club 
was  understood  to  have  been  the  determina- 
tion of  the  relative  values  of  the  English  and 
American  forms  of  yaohta  in  strong  winds 
and  a  rough  sea.  For  this  purpose  it  was 
stated  that  the  yadita  would  not  be  started 
unless  thero  should  be  a  strong  breese. 

Thero  was  not,  however,  so  much  wind 
as  could  have  been  desired  on  Thursday 
morning;  nevertheless,  at  half-past  eight, 
the  orders  of  tbe  Earl  of  Wilton,  the  com- 
modore, wero  sent  on  board,  "  that  the  ves- 
sels should  be  alongride  the  Xer\fa  at  ten, 
near  the  Nab  Light,''  and  should  start  beforo 
the  wind,  to  run  twenty  miles  out  to  sea, 
rounding  a  steamer  sent  out  for  the  purpose, 
and  then  roturn,  beatfaig  up  against  the  wind, 
to  the  Nab  Light. 

Both  vessels  had  been  put  into  dock  pro- 
rious  to  tbe  race,  and  many  and  curious 
wero  the  examinations  made  of  their  bot- 
toms. They  resemble  each  other  under 
water  much  mora  than  would  be  supposed 
from  their  different  aspecta  abote.  They 
aro  both  built  on  tbe  wave-line  principle ; 
they  both  have  great  depth  of  ked  1  they 
have  the  same  difference  of  draa^t  fore 
and  aft,  and  they  both  have  the  gripe  entiroly 
rounded  away,  or,  in  other  words,  the  keel 
rounds  up  in  a  quarter  circle,  nearly  into 
the  stem  at  the  water-line.  At  the  snrfaoe 
of  the  water  their  water-lines  are  similar, 
but  the  transverse  sections  are  very  different 
—-the  America  having  a  wedge  bottom,  like 
the  vessels  of  Sir  William  Symonds,  whioh 
project  out  above  the  water  beyond  the 
water,  line,  while  the  TiUmia  has  the  stnlght 
up  and  down  side,  such  as  is  seen  in  the 
vessels  of  the  School  of  Naval  Architectuz*. 
Above  water  the  vessels  are  entirely  different. 
The  Titemia  has  the  raking  stern  of  Bnglish 
yaohta ;  the  America  is  cut  off  dose  to  the 
sternpost.  At  the  bow  both  show  the  hol- 
low wave-line,  but  the  ^merteo  carries  the 
hollow  up  into  tbe  harping,  while  tbe  TUts- 
1110  presenta  the  usual  aspect  on  dock  of  a 
sharp-bowed  yacht. 

The  main  and  essential  differenoea,  how- 
ever, between  the  veasels  are  their  dimen- 
dons,  tonnage,  and  cut  of  the  sails.  The 
America  is  22|  feet  beam,  the  Tiiamia  18 ; 
the  America  has  a  keel  over  90  feet  long, 
and  the  TUemia  under  70;  hence,  the  ileie- 
riea  is  some  210  tons  by  our  n^asurement, 
and  the  Titania  100  tons.  To  estimate  the 
value  of  such  difference,  we  have  only  to 
refer  to  the  scale  of  time  for  tonnage,  to  see 
that  in  an  English  yacht  race  the  time 
diowed  for  difference  of  tonnage  would  be 
55  minutes. 

It  was,  however,  in  the  cut  of  the  sdls 
that  the  difference  between  the  vessels  was 
most  striking  to  the  eye  as  they  got  under 
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wtlgk  to  itirt.    The  general  tmngemeiit  of        l-  i!^™*'}®*  •* -  •* •••••••   *!»•  Jl^. 

the  Milt  if  B«t  wy  diifcrent,  nor  the  rake         *'  T^**^'*  ** •- €h^jam. 

ofthemaiti.     The  IKtonui'*  aaila,  cut  by  Dlflbrenoe  tn  fhvour  of  America Ob.  sim. 

B^erafield,  of  Gratetend,  are  the  beat  Snf«  if  ft-^m  thia  difference  on  the  whole  matiOi 

liah  out,  beantifaUy  gored  and  cnrwd ;  the  ^e  anbtract  the  difference  on  th«  firat  half 

Am§H9a'§  are  aiaaply  "  flat  aa  a  board  ;"  ^^  flnj  the  America  to  have  gained  46  mi- 

and,  daring  the  raee,  they  remained  ao  I  „^tef  54  seeonda  in  beating  to  windward— a 

Hm  value  of  thia  fhet,  however  the  object  moat  ImporUnt  adraqtage,  and  one  which 

if  eilbeted,  ia    moat   important,  and    wiU  ghowa  clearly  how  valaable  aq  art  the  better 

appear  horn  the  aeqaal  of  the  match.  Both  cutting  and  management  of  the  saUs  it  for 

yaehta  had  arrived  at  the  Nab  Light  by  a  the  purpoae  of  giving  wlndwardly  qualitiea 

quarter  paat  11  o'elock,  at  llh.  19m.  15a.  to  ahipa. 

the  alf  naUgun  waa  flred  from  the  Xari/a,  jf  ^ny  thing  could  add  atrcngth  to  the 

the  Blue  Peter  waa  hauled  down,  and  both  importance  of  the  practical  conelusiona  which 

veaaela  atarted,  the  America  Uking  the  lead.  thia  important  experiment  suggests,  it  is  the 

The  oourae  waa  S.E.,  and  right  before  the  circumstance  that  in  beating  home  to  Co  wee 

wind,  whioh  waa  a  freah  hreeie.   There  waa  from   the  Nab  Light  both  vessels   either 

a  rolling  sea,  but  by  no  meana  heavy.     Aa  pM,cd  or  gained  upon  every  other  yacht 

the  wind  freahened  the  TVIente  gained  upon  ^nder  sail   by  a  long  distance.     Thia  fact 

the  Ameriea,  and  aa  it  fell  the  Ameriem  shows  how  much  may  be  gained  by  tl^e  study 

gained  upon  her.     For  half  an  hour  they  of  the  forms  of  two  vessels  in  some  respeota 

alternately  gained  and  loat  upon  each  other,  ,©  much  alike,  and  in  others  kb  dtasimilar. 

and  the  iaaue  appeared  very  doubtful  nntil  The  public  are  cerUinly  indebted  to  the 

the  wind  feU  a  good  deal  more,  when  the  ©wnera  of  both  yaehta  for  giving  them  the 

Ammriea  graduaUy  gained  upon  her  rival,  advantage  of  ao  interaating  an  experiment, 

and  at  laat  took  her  ataUon  permanently  Jt  is  much  to  be  desired  that  advanUge 

ahead.     They    rounded    the    ateamer    aa  gheuld  be  taken  of  the  experiment  to  advai^e 

follows :  the  intereats  of  aeientifie  shipbuilding  and 

1.  America   at    2h.  Sm.  Os.  of  practical  aeamenahip ;  and  it  if  for  the 

••'"*««*• - at   »h.  9m.  u.  advancement  of  thoae  objeeta    that  theae 

Diflerwcelnfavourof  America. Oh.  4m.  6«.  no^ee  are  offered  for  your  aoeeptance. 

Tbna  the  American  gained  the  firat  half  of  ^ 

the  matoh,  running  free,  by  a  very  small  t=«  wettest  place  in  or*at  Britain, 

differenoai  an4  thia  faotia  very  important  to  Hitherto  the  hamlet  of  Seathwaite,  in 

naval  architecture,  aa  ahowing  that  in  point  Borrowdale,  baa  beea    geoerally    coih 

of  raaiatanoe  to  going  through  the  water,  or  aidered  the  wettest  spot  in  Great  Briiaia ; 

in  adaptatioo  of  the  forma  of  the  vesaela  to  but  there  ia  a  plaoe  at  (i  little  4iiftaaee 

apeed  aimply,  the  advantagea  were  aeariy  f^om  it,  where  the  average  fall  of  raia 

equal.  The  ateond  part  of  the  match,  in  beat,  jg  found  to  be  gfeater  by  nearly  ooe- 

log  up  againat  the  wind,  waa  of  a  lotolly  dlf-  third.    We  extract  the  following  aoeoont 

ferent  character.     It  wm  evident  to  every  ^^    this    discovery  from    the    remarks 

qualified  apeetotor  that  the  Amencan  meat  appended  to  the  "  Synopsis  of  the  Fall 
win.    The  advantage  obtained  by  the  Ame-        SS,  .    •     ,l^  i7^«i:/k  t -to  n:fl**:^»«»^ 

riean  out  of  the  uUa  waa  at  onee  evident  to  ^  ^"»  *"  ^^*  ^]^^"*^  *„!.?'*   ^^  ?^ 

the  eya.    The  American  waa  able  to  ateer  9«  •^ll^.n""^""^'"^  K    m'^"'! ''y'  M  ii*" 

one  point  of  the  compaaa  neater  to  the  wind  ^e^f  ^^3-  auf^ied  by  JVIr.  J.  F.  MlU^, 

than  the  TUmim  without  the  leaat  flutter  o^  »*>«  Wbitehav^H  Observatory,  for  tjic 

of  her  canvaa.      Although,  therefore,  the  information  of  his  meteorological  friends; 
Tlifanta  appeared  to  hold  her  own  very  fairly  *'The  new  station  is  about  a  mile  and  a 

in  point  of  diatance  ran,  and  although  when  half  diatant  from  Seathwaito  in  a  aoq^h* 

the  wind  freahened  aha  appeared  to  be  gain-  weaterly  direotion»  and  £80  ftet  above  it,  or 

ing  la  apeed  over  har  competitor,  yet  the  948  feet  above  the  sea  level,  at  the  extreme 

diatanee  the  American  would  be  able  to  aoutbem  termination  of  the  valley ;  it  ia  o« 

make  good  to  windward  over  her  adveraary  the  shoulder  of  Sprinkling  Fell,  or  the  St^e, 

on  eaeh  tack  by  laying  her  course  IH  ^^  about  100  yards  south  of  the  road  leading 

greea  nearer  the  wind  was  such  aa  to  put  over  Stye  Head  to  Wastdale,    The  actual 

competition  beyond  a  doubt.     During  the  quantity  of  water  measured  on  Sprinkling 

raoe  the  wind  firaehened  and  the  sea  rose,  but  FsU  in  1 1  months  of  1850,  is  174*33  inches ; 

both  yachts  carried  all  their  lower  aails,  with-  but  the  receiver  was  found  running  over  on 

out  taking  in  a  reef,  and  both  proved  them-  four  different  occasiona,  by  which  I  calcn- 

aelvea  wh^aome  and  eaay  sea  veaaela.  They  late  5  or  6  inches,  at  leaat,  must  have  been* 

pasaed  tha  Nab  to  the  S.fl.  aa  folio wa :— ^  loat  to  the  instrument ;  hence,  if  we  add 
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5*^7  ia^Ms  for  ortrflowy  and  9*49  iDcbei 
for  tiM  computed  fall  in  Janaary  (7*3 i 
iBchaa  at  Soathiraite),  tha  remit  is  189*49 
inalioa  for  the  fall  on  the  Stye  in  1850,  with 
143*96  inehaa  at  Seathwaita.* 

**  The  wetteat  year  linoa  the  oommeneo- 
vaent  of  tho  aiparimeota  in  1848,  when 
160*89  inohea  fell  at  Seathwaite,  and  com* 
pvtiiif  the  fall  at  tha  new  itation  for  that 
jaar  !■  tha  aame  proportion  which  the  two 
Uwilltiea  hear  to  each  other  in  1850,  we 
have  211*62  inohea  for  the  depth  of  rain  on 
^  Stye  in  1848.  An  inapection  of  the 
tahlea  kept  at  the  coast  daring  the  last 
eighteen  jears,  shows  that  the  period  (1844 
—1850)  OTor  which  the  lake  district  gaugea 
have  been  in  operation,  haa  been  far  from 
a  wel  one.  At  Whiteha? en,  the  aTcrage  fall 
from  1844-50  inelasive,  ia  43*543  inches ; 
bnt  in  the  eleven  yeara  preceding  1844,  the 
average  ia  48*53  inchea ;  and  the  aTerage  of 
tha  last  eighteen  yeara  is  46  58  inches.  And 
if  wa  andyse  the  period  of  aeren  years 
oomprehended  between  1844-50»  we  find 
that  only  three  of  those  yeara  hare  ex- 
oeedcd  tiie  full  arerage;  whilst  of  the 
remaining  font,  one  year  haa  been  cbarac- 
lariaad  by  drought,  and  the  other  three  by 
VBvanal  dryness.  E?en  in  the  year  1848, 
when  161  inchea  fell  at  Seathwaite,  tha 
depth  at  WhitehaTcn  waa  only  47*34  inches, 
•r  tfarae^qnartera  of  an  inch  abore  the  are- 
laga  of  eighteen  years ;  hot  in  1835«  the 
cot  was  54*13;  in  1846,  5897  inches;  and 
la  1841,  55*97  inches.  Hence,  the  mail- 
asnm  annnal  depth  in  the  mountain  district 
of  Cnmberlaod  may  far  exceed  the  com« 
patod  fall  of  211  inohea  at  the  Stye  in  1848, 
ODorBBoaa  —  almost  incredible — as  is  the 
qaantitj  for  a  olimate  situated  in  the  heart 
of  the  tenpcrate  aone.*' 
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sneincATioMa  of  bnolisb  PATsitri  uw^ 

mOLLBD    nVnXNO    TBB    WKBB,   XMDlNe 

•BpmtBSK4,  1851. 

Chablbs  Fbidrbiok  Biblbfixld,  of 
Wellington-street  North,  Strand,  papier- 
mach^  maker.  Fl^r  improvemenU  in  the 
mn^factwrt  iff  ihettt  of  papwr^machi  or 
n^iancea  in  the  naiun  iAereqf,  Patent 
dated  February  24, 1851. 

The  methods  usually  adopted  when  ma- 
Bufactaring  sheets  of  papier- mach^  hare 
been  to  paste  together  a  number  of  sheets 
of  paper  until  the  requisite  thick  nets  is  ob- 
tained, or  to  take  a  number  of  sheets  of 
pulp  from  the  frame,  and  laying  them  one 
OB  the  other,  to  compress  the  whole  between 
felt,  for  the  purpose  of  expressing  the  water ; 


*  A  new  and  eapMioua  gauge  waa  planted  on 
tke  Stye  early  In  Janua^r,  lUl* 


and  sometimes,  when  the  sheets  hare  not 
been  required  of  rery  great  thickness,  the 
pulp  has  been  run  direct  into  frames  of  the 
required  depth.  Now  the  present  improve- 
ments consist  in  making  such  sheets  by 
rolling  or  compressing  fibrous  and  other 
materials,  ground  to  a  putty- like  consist- 
ence, into  frames  of  the  required  depth,  in 
a  manner  similar  to  what  has  been  hitherto 
practised  when  forming  moulded  articles  of 
papier- mach^,  and  then  treating  such  sheets 
with  heat  and  oil,  aa  haa  been  formerly  prac- 
tisrd  in  treatment  of  articles  made  of  papier- 
macb^.  The  sheets  of  papier-mach^,  when 
so  made,  may  be  painted  and  yarnished,  or 
japanned  in  the  ordinary  manner ;  or  they 
may  haTO  colouring  matter  introduced  among 
the  materials  employed  in  producing  them. 
The  patentee  describes  a  metiiod  of  making 
a  paste  with  fibrous  and  other  materials,  to 
be  employed  in  manufacturing  sheets  ac- 
cording to  his  invention,  which,  however^ 
he  does  not  claim  i  as  others  may  be  adopted 
if  preferred.  To  make  this  paste,  he  takes 
80  lbs.  water,  32  lbs.  flour,  9  lbs.  alum ;  I  lb. 
copper ;  and  to  these,  when  mixed,  be  adda 
15  lbs.  resin,  dissolved  in  10  lbs.  boiled  oil, 
and  1  lb.  of  litharge ;  he  subsequently  grinds 
the  mixture  up  with  55  lbs.  to  60  lbs.  rag- 
dost  (for  which  paper-makera'  half-stuff 
may  be  substituted),  and  thus  obtains  a 
pasta  of  the  consistence  of  putty,  suitable 
for  rolling  or  pressing  into  sheets  as  above 
mentioned. 

Claim, — The  mode  described  of  manu- 
facturing sheets  of  pspier-mach^  and  sub- 
stances in  the  nature  thereof. 

John  Hinkb,  of  Birmingham,  manufac- 
turer, and  Jambs  Vbbo,  of  Burbage,  ma- 
nufacturer. For  certain  improvemenie  in 
th€  manufacture  qfhate,  cape,  bonnete,  and 
other  eoveringe  for  the  head.  Patent  dated 
February  24,  1851. 

Clainu. — 1.  The  waterproofing  of  felt 
bats,  caps,  bonnets,  and  other  coverings  for 
the  head,  without  altering  the  appearance 
or  diminishing  the  flexibility  of  the  samoy 
by  applying  thereto  a  solution  either  of 
caoutchouc  or  India-rubber,  or  of  gutta 
percha,  or  both. 

2.  The  waterproofing  of  the  bodies  of 
hats,  caps,  bonnets,  and  other  coverings  for 
the  head  made  of  felt,  to  be  covered  with 
velvet,  silk,  or  other  plushes  or  fabrics,  so 
as  to  preserve  the  flexibility  of  the  same,  by 
treating  them  with  a  solution  of  caoutchouc 
or  gutta  percha,  or  both  in  combination. 

3.  The  waterproofing  of  japanned  and 
painted  felt  hats,  caps,  bonnets,  and  other 
coverings  for  the  head,  without  destroying 
the  flexibility  of  the  same,  by  treating  them 
with  a  oompoiition  of  whiting  and  lamp- 
black mixed  in  water,  with  the  addition  of 
boiled  linseed  oil  and  solution  of  India-rub* 
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ber  in  oH  of  tarpentlne,  and  snbieqnently 
vanitibing  tbem  with  a  composttioD  of 
■tpbalte  and  resin,  or  pitcb,  disioWed  in 
boiled  linieed  oil,  and  mixed  with  a  lolntion 
of  India-rnbber  in  oil  of  tarpentine. 

4.  The  cohering  of  hats,  oapi,  bonneti, 
•sd  other  similar  articles,  by  attaohing 
ttereto  knitted  eoToriogs  of  sillc  or  otiier 
■nitaUe  material,  ttretehed  so  as  to  envelope 
tibe  article  without  requiring  a  seam  to  be 
made. 

5.  Hie  making  of  the  bodies  of  bats,  caps, 
bonnets,  and  other  coverings  for  the  head, 
of  knitted  fabrics  treated  with  a  flexible 
waterproof  composition. 

G4BEIBL  DiDiBii  FsTRS,  of  Paris,  gen* 
Ueman.  Fitr  etrtam  impronmunU  in  ap- 
pmrmtm  fir  mammfactwrmg  mul  eaniiUning 
toda  water  and  other  gaeeoue  ttquidst  and 
«lfO  in  pretenring  other  eubetaneee  Jrom 
§9aporation,  Pstent  dated  February  24, 
1851. 

The  apparatos  here  specified  possesses,  to 
all  appearance,  no  particular  feature  of  no- 
velty ;  the  patentee,  however,  lays  great 
stress  on  tbe  fact  that  the  aerating  powders 
whieh  are  contained  in  a  compartment  of 
the  vessel  used  for  holding  the  liquid  ope- 
rated  on  are  kept  from  contact  with  that 
liquid,  and  wetted  only  sufficiently  to  pro- 
duce the  gas  necessary  for  impregnating  the 
Ifqoid  contained  in  tbe  vessel.  He  also  par- 
ticularly claims  tbe  nie  of  water  for  wetting 
the  aerating  powders,  even  though  tbe  liquid 
to  be  aerated,  should  happen  to  be  wine  or  any 
other  liquor.  As  for  tbe  '*  improvements 
In  preierviog  substances  from  evaporation," 
tbey  may  be  perhaps  intended  to  be  exem- 
plified by  some  peculiar  construction  of 
•toppers  which  M.  Fevre  specifies,  but  tbey 
are  certainly  by  no  means  so  *'  particularly 
described  or  ascertained"  as  to  fix  their 
identity. 

Samubl  CvNUFrs  Listek,  of  Man- 

nlagbam,  near  Bradford.  For  improvemente 

in  preparing  and  eowUing  1000/,  and  other 

JIbrotu  materiale.    Patent  dated  February 

S4, 1851. 

1.  The  Improvements  in  preparing  have 
relation  to  the  prr paring  of  long  wool,  and 
consist  In  placing  a  comb  in  front  of  a 
•Drew  gill,  porcupine  roller  or  ordinary 
rollers,  ao  that  as  tbe  wool  or  hair  is  broaght 
forward  by  the  gill  or  rollers  the  points  or 
ends  of  tbe  wool  may  be  combed,  worked, 
and  opened  out  by  tbe  comb  placed  in  front 
of  the  gill,  the  wool  being  at  the  aame  time 
held  ffiast  and  drawn  into  a  aliver  by  a  pair 
of  rollers  placed  about  three  inches  from 
the  front  of  the  gill  for  coarse  wool  and 
one  inch  for  fine  wool,  but  this  distance  may 
be  varied.  Tbe  gill  ahould  have  porcupine 
foed-roUera,  and  also  be  heated,  which  may 
be  convenieotlj  done  by  a  fire-box  placed 


under  the  gill- comb  In  such  a  position  that 
the  heat  may  ascend  among  tbe  teeth  of  the 
comb.  The  comb  which  works  the  woiA 
between  the  gill-comb  and  the  drawing- 
rollers  has  motion  imparted  to  it  by  a  crank, 
which  Is  preferred  to  oUier  means  which 
might  be  adopted  on  account  of  the  high 
•peed  at  which  it  can  be  worked.  Supposing 
the  gill  to  run  at  the  rate  of  125  fkllera 
(gill-oombs)  a  minute,  tbe  crank  motion 
should  cause  that  comb  to  make  700  strokes 
during  the  same  time,  but  this  number  maj 
bo  Taried,  fine  wool  requiring  a  greater 
number  of  strokes  than  coarse. 

2.  When  combing  wool  by  hand,  the 
workman  lashes  on  the  wool  to  the  comb, 
and  It  is  retained  thereon  by  the  fibres  of 
the  wool  looping  around  the  teeth  of  the 
combs,  and  Uiis  is  generally  also  the  ease  la 
machine  combing,  although  the  method  of 
laabing  on  the  wool  is  sometimes  reversed, 
being  in  this  case  effected  by  tbe  comb 
approaehing  to  take  the  wool  from  the  feed- 
roller,  and  then  retiring  to  cause  the  wool 
to  be  retained  on  the  teeth.  According  to 
this  system,  when  tbe  wool  Is  detached  from 
the  combs,  the  loops  prevent  its  beings 
readily  removed,  and  in  consequence  more 
noil  is  produced  owing  to  the  breakage  of 
the  fibres.  Mr.  Lister's  improvement  con* 
•ists  of  a  peculiar  arrangement  of  screw- 
gill  or  other  suitable  means  by  which  he  is 
enabled  to  lash  in  the  wool  so  as  to  preserve 
the  fibres  straight  and  without  looping,  by 
which  means  they  may  be  readily  detached 
from  the  comb  without  producing  noil  in  so 
doing. 

This  part  of  tbe  invention  also  refers  lo 
the  mschlne  for  combing  wool  patented  by 
Mr.  Josu6  Heilmann  in  1845,  and  consists 
In  applying  heat  t)  such  machine  doring  the 
operation  of  combing  and  in  making  tbe 
teeth  which  first  comb  the  wool  as  fine  as 
the  back  rows,  which  has  not  been  hitherto 
done.  ''The  Inventor  of  the  machine," 
says  Mr.  Lister,  *'  sppeared  to  think  that 
heat  was  objectionable,  but,  on  the  contrary, 
I  have  found  that  it  is  very  beneficial  in  pre- 
serving both  the  wool  and  the  teeth  of  tbe 
comb  from  injury,  for  if  tbe  teeth  are 
broken,  it  is  evident  that  the  fibres  must  be 
injured,  and  it  is  well  known  to  all  experi- 
enced combers  tliat  beat  causes  the  teeth  to 
pais  throvgb  the  wool  with  greater  facility, 
especially  if  the  wool  be  worked  in  a  moiat 
or  damp  atate.*'  The  fire-l>ox  employed  Ibr 
the  purpose  is  placed  in  such  a  position  that 
the  heat  ascends  and  warms  the  teeth  as 
soon  as  the  noil  is  removed,  and  l>efore  (bey 
begin  to  comb  the  wool.  Mr.  Liater  further  < 
observes  that  in  Heilmann's  machine  the 
combs  are  subject  to  lie  broken  and  injured, 
and  in  consequence  tbey  have  been  usually 
made  with  the  teeth  stronger  and  ooeraer  ia 
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front ;  that  it,  thoM  wMeh  flrtt  bafin  to 
eoBib  the  wool.  The  injury  to  the  eombi 
arieei  flrom  two  etnaet,  the  went  of  heat 
rad  the  wool  not  being  properly  prepared. 
Now,  when  the  eombi  ere  heated,  and  the 
wool  prerionily  well  earded,  the  teeth  which 
ftnt  begin  to  comb  the  wool  may  be  made  o 
fine,  or  ftner  than  the  back  rowa,  eapeeially 
for  operatinf  on  carded  wool  on  aooovnt  oif 
the  hnota  bcSng  email  and  difflcnlt  to  eztraot. 

Another  improrement  eonaiata  in  carding 
on  a  common  carding  engine  the  noil  or 
abort  ailk  produced  in  combing  that  which 
ia  long ;  and,  alao  the  tow  or  noil  made  in 
hedging  or  combing  long  iiaz,  and  after- 
warda  combing  it  dther  on  the  combing 
machine  deacribed,  or  on  any  other  detcrip- 
tlon  of  machine  which  may  be  found  luit- 
able  for  the  parpoae.  The  chief  thing  to  be 
obeenred  being  that  the  ftbrea  are  rreaerred 
in  tlie  carding,  and  then  that  the  comba 
ahall  be  aafioiently  fine  to  take  ont  the 
knota ;  aay,  for  inatance,  not  leaa  in  num- 
ber than  24  to  the  lineal  inch,  which  nam- 
ber  may  be  increaaed  to  40  when  operating 
on  allk  noil.  Mr.  Uater  doea  not  daim  for 
oombiag,  or  carding  and  combing,  long  ailk 
or  flax,  bnt  only  the  refaae  or  noU  which 
hat  not  been  hitherto  ao  treated.  Cotton, 
abo,  after  being  carded  may  be  combed  with 
great  adrantage  apon  the  machine  before- 
mentioned,  eapedally  for  apinning  to  high 
nnmbera. 

The  other  improTcmenta  apedfted,  which 
haTO  relation  to  Preller'a  and  other  aimilar 
maddaea  in  which  moveable  comba  are  em- 
ployed i  and  to  a  machine  of  Ramabotham'a, 
in  which  the  wool  ia  fed  on  to  a  drcnlar 
eooab  and  worked  by  a  acrew  gQl,  conaitt 
in  the  appKeation  of  a  greater  nnmber  of 
teeth  to  the  comba  employed  therdn  than 
to  naaaUy  the  caae,  by  which  better  top  and 
more  work  to  prodnced,  and  the  knota  are 
dEBCtaally  reamed,  more  eapeeially  ao  when 
the  wool  haa  been  preriontly  opened  by 
carding* 

Alpaiea,  mobdr,  goata'  wool,  and  ooane 
Rnaaton  wool,  preriondy  carded,  Mr.  LUter 
comba  In  madiinee  having  a  greater  nnmber 
of  teeth  than  nanal,  whether  the  maobinea 
need  are  Preller'a  or  thoae  of  any  other 
deacription,  and  he  daima  thdr  application 
to  thcoe  pnrpoaee. 

Ajnoii  FsANfoia  Rbmono,  of  Birming- 
ham, gentleman.  Fbr  improv^memiB  in  tie 
mMu/aeture  of  muieUHe  Mti  or  pipn,  and 
tht  mmtkburjf  ar  ^paruiui  comucied  tkire- 
witkf  wMeh  itmpr99€ment9  are  tpplieabU  to 
oikir  Wte  pmrpo999,  (A  commanication.) 
Patent  dated  February  26, 1851. 

Theae  improvemeota  coniiet  in  mannfac- 
tnrlag  tnliea  from  aheeta  of  metal,  which  are 
irat  atamped  by  auoeeaaive  operationa  ioto 
the  form  of  a  tobe  doaed  at  one  end,  and 


finally  paated  between  dice  or  rollera  until 
anffidently  dongetcd.  The  main  fcaturca 
of  the  improvementa  will  be  erident  from 
the  daima,  which  are  for 

1.  Converting  metda  Into  a  tubular  or 
other  aimilar  form,  with  one  end  doaed,  by 
meana  of  atampera  and  dice,  and  aubae- 
quently  elongating  the  aame  into  plpea  or 
tubea. 

2.  The  elongating  of  hollow  piecea  of 
metd,  cloaed  at  one  end,  into  tubea  or  plpea, 
by  ateam  or  hydraulic  machinery  acting  di- 
rectly on  aoch  doaed  end,  and  fordng  tho 
metd  between  diea  or  rollera — the  mandril 
on  which  the  tube  ia  foraaed  bdng  connectad 
to  the  piaton  of  the  add  machinery. 

3.  llie  manufacture  of  metd  tubea  by 
meana  of  grooved  roUerai  traveraed  and 
eanaed  to  move  tangentidly  at  a  apeed  cor- 
reapondlng  to  that  of  the  mandriL 

Thomas  Ellic  the  elder,  of  Tredegar 
Iron-worka,  Monmouth,  engineer.  For  eer- 
tarn  imprwtwutdo  t»  macAliiery  or  ofg^mrm^ 
hu  fo  be  empioifed  im  ike  mmmfechure  ff 
bloome  or  pike  for  reUwap  end  other  kmre 
or  pUUee  of  iron.  Patent  dated  February 
27,  1851. 

According  to  the  methoda  of  rolling 
blooma  at  preaent  praetiied,  the  bloom,  after 
having  paaaed  through  the  machine,  haa  to 
be  ratoed  to  be  introduced  between  the  roOt 
a  aeoond  time,  in  order  that  it  may  be  agdn 
operated  on.  Mr.  EUia'a  improvementa 
conaiat  ia  cauaing  the  roUa  to  have  a  motion 
flrat  in  one  direction  and  then  In  the  othaTy 
ao  that  the  bloom  of  iron,  after  being  onoa 
drawn  through  the  roUa  may  be  retami^ 
through  them  in  the  oppoaite  direction ;  and 
thia  operation  may  be  repeated  until  the 
bloom  ahall  have  been  auflidently  rolled. 
For  thto  porpoae,  the  enda  of  the  roUa  are 
fomUhed  with  pinlona,  which  are  geared 
into  and  actuated  bj  racka,  which  are  con- 
nected with  a  crank  by  a  auitable  connecting 
rod  in  anch  manner  that  the  revolution  of 
the  crank  may  cauae  the  racka  to  be  moved 
backwarda  and  forwarda,  and,  throngh  them, 
the  rollera  to  revolve  altematdy  in  oppodte 
directiona.  The  blooma*  after  having  been 
anffietoatly  rolled,  may  be  manufactured  in 
the  ordinary  aaanner  into  ban  or  platea  for 
railway  and  other  purpoaea.  The  aame  prin- 
dple  of  caoaing  the  rolto  to  move  altematdy 
in  oppoaite  directiona  may  be  alao  applied 
to  the  rolling  of  bare  and  plates  of  iroUf 
care  being  taken  that  the  throw  of  the  crank, 
the  length  of  the  rack,  and  the  atoe  of  the 
pinion  ahdl  be  ao  regulated  aa  to  cauae  the 
roll  to  paaa  over  a  apace  of  greater  length 
than  that  of  the  metal  operated  on. 

Ckume.^l.  The  application  of  a  crank 
and  rack  for  giving  motion  to  rolU  firat  in 
one  direction  and  then  in  another,  whoa 
rolling  blooma  or  piles  of  iron. 
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2.  A  rack  aa4  pinion  working  In  the 
manner  describadf  for  the  purpose  of  giving 
motion  to  rolls  for  manofacturing  blooms  or 
piles  of  iron. 

Hbnrt  Willis,  of  Manchester-street, 
organ-bnilder.  For  improvement  in  the 
eonstrueiion  of  organe.  Patent  dated  Fe- 
bruary 28,  1851. 

The  improtements  cUimed  under  this 
patent  comprehend — 

1.  The  construction  of  Talves  (especiallT 
for  the  large  pipes  in  pedal  organs]  in  such 
manner  that  the  resistance  of  the  air,  when 
opening  such  vaWes,  maj  be  oyercome  gra- 
dually, instead  of  by  a  sudden  impulse, 
which  is  the  action  of  ordinary  yalreiu  [For 
this  purpose,  Mr.  Smith  employs  elastic 
YaWes  composed  of  leather  or  India-rubber, 
attached  to  the  seat  at  one  aide,  and  opened 
by  a  rolling  motion.  Or,  he  makes  use  of  a 
yaWe  of  a  thin  curred  plate  ef  brass,  which 
fits  on  its  seat  in  the  same  manner  as  the 
valve  of  a  trumpet  fits  the  reed — ^in  both 
cases  adapting  suitable  springs  to  cause  the 
return  of  the  Tslve  oa  the  removal  of  the 
pressure  from  the  keys  or  pedals.] 

2.  A  method  of  supplying  the  bellowi  of 
the  swell  organ  exclusively  with  air  drawn 
from  the  swell- box.  [The  bellows  which 
iupply  the  swell  organ  with  wind  are 
placed  in  the  swell  -  box  itself,  so  that 
the  air,  as  it  is  expelled  from  the  pipes, 
is  drawn  into  the  bellows  and  again 
used.  The  effect  produced  by  this  noTel 
application  of  the  bellows,  is  that  the  com- 
pression  of  air  in  the  swell  box,  when  the 
front  is  closed  and  the  pipes  of  the  swell 
organ  are  sounding,  and  consequently  emit- 
ting air  from  the  external  bellowa,  is  entirely 
prevented,  and  the  liability  of  the  pipes  to 
sound  out  of  tune,  on  account  of  the  vibra* 
tion  being  checked,  is  thus  avoided.  In 
addition,  a  more  subdued  tone  is  obtainable 
than  by  the  plan  ordinarily  in  use,  there 
being  no  tendency  of  the  air  to  force  a  pas- 
sage   through  the    crevices  of   the  swell 

box.] 

3.  The  employment  of  threaded  center- 
ing for  the  bellows  levers,  or  for  any  analo- 
gous purpose  in  organs.  [Instead  of  having 
a  cjlindrical  fulcrum-pin  for  the  bellowa- 
levers,  and  affixing  the  same  in  the  levers 
by  means  of  collars  against  the  sides  of  the 
lever,  Mr.  Willis  employs,  as  aboTc-men- 
tioned,  a  fulcrum-pin  with  a  coarse  thread 
cut  on  it,  which  he  screws  into  the  lever, 
thus  preventing  the  liability  of  the  lever  to 
shift  on  its  fulcrum,  and  causes  it  to  work 
steadily  and  without  noise  or  creaking.] 

4.  A  method  of  bringing  the  stop  move- 
ments within  reach  of  the  performer's 
bands,  so  that  by  the  use  of  manual  power 
he  may,  without  raising  his  hands  from  the 
key-board»  be  enabled  to  draw  or  iftut  off 


any  stop  or  "  oomposilion  "  of  stopa  that 
msy  be  required*  [This  is  effected  by  the 
employment  of  what  are  known  in  the  trade 
as  ''  pneumatic  levers,"  the  motiye-pover 
for  actuating  the  stops  being  obtained  from 
the  compressed  air  contained  in  the  beU 
lows.] 

5.  Tnie  application  to  pneumatic  leyen  «f 
Vk  improYed  eonstmotion  of  eeoape  yajve 
whereby  the  repeating  power  of  the  lever  ie 
locreasedi  and  the  touch  o(  the  organ  im- 
proved. Also,  a  method  of  arranging  and 
combining  the  pneumatic  levers  for  giving 
motion  to  the  stop-action. 

CHA.iu.na  FnLTON  Kiekman,  of  Argyln- 
ttreet,  gentleman.  For  certain  impropemenU 
in  machinery /or  epinnmfi  and  ttneting  eoi- 
ion,  wool,  or  other  Jibrone  enbekmtee* 
Patent  dated  February  28,  18dl. 

Claims* — I.  A  peculiar  oombinatioa  of 
arrangements  whereby  a  permanent  twist 
may  be  put  into  royings  or  yams,  and  the 
same  wound  into  bobbins  without  the  twiat 
being  remoyed,  both  ends  of  the  yam  or 
roying  being  fastened,  and  neither  end  being 
allowed  to  turn  round. 

2.  The  employment  in  drawing,  spinning, 
and  twisting  machinery  ot  rotary  drawing 
and  twisting  frames,  consisting  of  aeta  of 
rollers  which,  in  addition  to  their  rovolntian 
on  their  axes,  haye  a  second  motion  com- 
municated to  them  by  causing  the  frames 
in  which  they  are  mounted  to  reyolye  inde- 
pendently of  the  motion  of  the  voUeri,  bj 
which  means  the  roving  ta  slmnltaneanalf 
drawn  out,  and  spun  or  twisted  by  the 
rotary  motion  of  the  drawing  framew 

3.  A  method  of  driving  or  actnating 
spindles  by  means  of  a  screw  or  wnraa 
acted  on  by  a  wheel.  Also,  tbe  appliention 
of  this  method  of  actuating  iniiidlea  or 
shafts  for  driying  any  farts  of  drawing, 
spinning^  twisting,  and  winding  mafhinery 
where  a  great  speed  combined  with  an  even 
and  regular  motion  is  required.  [In  plaoe 
of  bands  and  puUeys  or  ordinary  toothed 
gearing,  Mr.  Kirkman  mounta  on  ttte  spvs* 
die  a  worm  with  a  sharp  short  pitch,  and 
drives  this  worm  by  means  of  a  wheel  with 
teeth  made  to  correspond  with  the  thread 
of  the  womk  When  several  spindles  are 
arranged  side  by  side  in  a  frame,  the  toothed 
wheels  employed  to  act  on  the  worm*  of  the 
spindles  should  be  monnted  on  a  oommon 
shaft  at  the  back  of  the  raoss  of  spindlei.1 

4.  A  method  of  drawings  apinninc»  aad 
twisting  yarns  and  conyerting  them  in  the 
same  machine  into  cords  or  threads. 

William  IIillwaed,  of  Birmingham^ 
plater.  J^  certain  improvemenU  meitc- 
tro-maanetie  and  magneto^eleetrie  ig^paret* 
tue.    Patent  dated  February  28, 1851. 

This  inventaon  conaista;/rf/%,  of  an  iak» 
proved  method  of  charging  or  magnetixlng 
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ifOD  ftnd  steel  ban  to  b«  ued  ■■  penuannit 
Bikgneti  or  eleetro-iiiij^Mtt ;  and,  teemkdlf, 
of  oerUia  new  forms  of  elsctro-ma^oeUe 
aMchinet. 

The  first  braneh  of  the  improtemeiits  is 
G»irie<]  i&to  effect  by  the  employment  of  ftn 
•leotro- magnet  formed  by  a  current  of  e]e(N 
trieity  produced  from  a  uagoeto^eleetric 
machine,  Instead  of  that  generated  in  a  rol- 
taic  battery;  and  such  an  electro-magnet 
may  be  very  advantageously  used  for  mag- 
netizing large  bars  of  steel,  or  for  producing 
Tery  powerful  magnets.  Any  of  the  known 
forms  of  magneto* electric maofaines  will  serte 
thus  to  convert  a  bar  of  steel  to  an  electro- 
magnet^ but  the  patentee  prefers  to  use  one 
composed  of  four,  eighty  or  iny  other  num- 
ber of  permanent  magnets,  having  double 
the  number  of  armatures,  and  coiled  with 
strong  wire  of  about  60  feet  in  length.  The 
machine  about  to  be  described  nas  been 
found  to  answer  well  in  practice.  In  this 
machine,  the  steel  magnets  are  composed  of 
eight  plates  of  a  U  form,  weighing  about 
30  lbs.  each  plate^  and  there  are  eight  swdi 
compound  magnets,  all  the  north  polel  of 
which  are  arranged  on  one  side  of  the  ma- 
chine And  the  BOtath  poles  on  the  other  side, 
although  this  precise  Srrangement  is  not 
essentulf  and  may  be  varied.  The  arma- 
turea  are  of  soft  iroU)  weighing  about  15 lbs., 
and  are  coiled  with  about  60  feet  of  copper 
wire  of  No.  4  gauge,  and  insulated  in  the 
usual  manner.  The  armaturea  revolve  in  a 
brass  wheel,  and  are  caused  to  pass  as  near 
to  the  poles  of  the  magnets  as  practicable, 
the  commutator  or  break  acting  on  the  whole 
eight  magnets  at  the  same  instant,  so  that 
the  current  of  electricity  shall  always  pAss 
in  one  direction,  and  the  surfaces  of  the 
whole  of  the  64  plates  be  in  combination  at 
the  same  time.  The  bar  Of  soft  iron  used 
an  the  clectro*magnet  with  this  machine 
weigfai  about  500  ibi.,  and  is  coiled  with 
bundles  of  about  30  copper  wires  of  No.  16 
gauge,  and  about  60  feet  in  length  (the 
bundles  are  formed  by  binding  a  series  of 
nucoTered  wires  tegetlier  Into  one  covered 
Strand  or  bundle^,  and  the  power  of  the 
electro- magnet  will  depend  upon  the  power 
•f  the  permanent  magnets  used  in  the 
machine,  both  as  to  the  weight  it  will  sup- 
port from  a  keeper,  and  as  to  its  capability 
of  rendering  bars  of  ateel  permanently 
ma|nethsby  contact  therewith.  It  will  there- 
lore  be  evident  that  by  having  two  sets  of 
Ike  permanent  magnets,  and  changing  them 
in  sach  machine,  their  sappottiog  power 
may  be  increased  by  continued  charges  or 
passes  from  the  electro-magnet  thus  pro* 
dttced. 

In  one  form  of  electro- magnetic  machine 
represented  and  described  under  the  second 


head  of  the  iaventiei^  ik/o  steel  bars  or  per- 
manent magnets  are  eight  in  number  (these 
bars  may  be  of  cast  or  soft  iron,  but  wheA 
soft  iron  is  employedf  bars  of  steel  perma- 
nently magnetlaed  will  have  to  be  used  in 
conjunction  with  them)  of  a  U  formi  and 
arranged  around  a  circle  «lth  their  polea 
pointiof  towards  the  centre.  £taeh  arm  of 
eiu;h  of  the  msgnets  has  MtAehed  to  it 
straight  bars  of  steel,  also  rendered  perma« 
nently  magnetto  (of  whieh  any  desired  nun* 
ber,  and  or  any  length  or  sisei  maf  be  em» 
ployed  according  to  the  strength  or  magttet 
required),  which  ere  so  placed  as  te  be  out 
of  the  influence  of  the  armatures  when  the 
latter  are  revolving.  The  poles  of  the  U- 
shaped  magiSets  Itre,  on  the  contrary,  as 
nearly  as  possible  in  contact  with  tim  arma- 
tures whieh  revolve  within  the  cirele  #ehned 
by  them,  either  between  the  poles  or  in 
front  of  them.  Instead  of  ihe  bars  which 
form  the  circle  being  of  steel  and  magnet^ 
ised,  they  may  be  made  of  soft  iron,  and 
depend  for  their  magnetism  upon  the  msg- 
netic  bars  before  nemed  placed  aromad 
them. 

to  another  form  of  machuie  both  the 
msgnets  and  armatures  are  stationary,  and 
the  commutator  alone  has  motidn  betireen 
the  poles  of  the  horseshoe  magnets  and  the 
armatures  being  meunted  on  a  apindle  end 
caused  to  revolve  by  a  band  ttom  some 
driving  machinery.  The  commutator  or 
breok-pieoe^  ie  eompoeed  of  a  brass  centre 
with  four  radial  arms  of  soft  iron  either 
solid  or  formed  of  two  or  more  plates* 

LOCK  coNrnoirsAsT. — ntroHT. 

"  Wbereaa  for  many  vears  put  a  padlock  has 
bfeen  sxhlDUed  In  the  window  of  the  Messrs.  Bra- 
mah'i  shop  In  Picclldilly,  to  which  was  appended  a 
label  With  these  words—*  The  artist  who  can  make 
an  Instrament  that  will  pick  or  open  this  took  will 
receive  200  guineas  the  moment  It  is  produced ; ' 
and  Mr.  HohDs,  of  America,  having  obtained  per- 
mission from  the  Messrs.  Bramah  to  make  a  trial 
of  his  skill  in  opening  the  said  lock,  Messrs.  Bra- 
mah and  Mr.  HobtM  severally  agreed  that  Mr. 
George  Renoie,  F.R.S.,  London,  and  Professor 
Cowiier,  of  King's  College,  LoimIwi»  and  Dr.  Biaet, 
ef  Kentucky,  should  be  the  aiMtntoM  between  the 
said  parties;  that  the  trial  should  be  eonductad 
aecording  to  the  rules  laid  down  by  the  arbftratora, 
and  the  award  of  300  guineas  decided  by  them  on 
nnderiaking  that  tbcy  should  see  Mr  play  between 
the  partiei.  Oa  the  28rd  of  July  it  was  agreed  that 
the  lock  should  be  enclesed  fn  a  bloek  of  wood  and 
screwed  to  a  door,  and  the  eorewa  sealed,  the  key- 
hole  and  hasp  only  being  acecasible  to  Mr.  Hebbs ; 
and  when  he  was  not  operating,  the  key-hole  to  be 
covered  with  a  band  of  iron,  and  sealed  by  Mr. 
Hobbe ;  that  no  other  person  should  have  aocHs  to 
the  key-hole.  The  key  was  also  sealed  up,  and  not 
te  be  used  till  Mr.  Hobbs  had  finished  his  opera- 
tions. If  Mr.  Hobbs  succeeded  in  picking  or  open- 
lug  the  lock,  the  key  was  to  be  tried,  and  if  it  locked 
and  nnloofced  the  padleek  it  should  be  considered  a 
ptt)of  that  Mr.  Hobbs  had  not  Injured  the  lock,  but 
picked  and  opened  tt,  and  was  entitled  to  tlw  200 
guineas.    On  the  same  day,  July  23,  Messrs.  Bra- 


200 


WBBKLT  LISTS  OF  NEW  SNOU8H  PATEim  AKD  DBSION8. 


mah  gftTV  notice  to  Mr.  Hobbi  that  the  loek  wu 
leedj  for  hU  operetloBB.  On.  July  S4,  Mr.  Hobbs 
eommenoed  his  operations ;  and  on  Ancnet  SS»  Mr. 
Hobht  exhibited  the  lock  open  to  Dr.  Black  and 
Profleesor  Cowper.  Mr.  Bennie  being  ont  of  town* 
Dr.  Black  and  Profestor  Cowper  then  called  in  Mr, 
Edward  Bramah  and  Mr.  Basalgette,  and  showed 
them  the  loek  open.  They  then  withdrew,  and 
Mr.  Hobbe  locked  and  nnlocked  the  padlock  in  the 
preeence  of  Dr.  Black  and  Professor  Cowper.  Be- 
tween Jnlj  24  and  August  23,  Mr.  Hobbs's  opeia- 
tions  were  for  a  time  suspended,  so  that  the  number 
of  days  occupied  by  him  were  sixteen,  and  the  num- 
ber of  hours  spent  by  him  In  the  room  with  the 
look  was  iirt/'one.  On  Friday,  August  29,  Mr.  Hobbs 
again  looked  and  unlocked  the  padlock  in  the  pre- 
sence of  Mr.  Oeoige  Rennle,  Professor  Cowper, 
Dr.  Black,  Mr.  Edward  Bramah,  Mr.  Basalgette, 


and  Mr.  Abrahart.  On  Saturday,  Auguet  80.  Hm 
k^  was  tried,  and  the  padlock  was  locked  and  va* 
locked  with  the  key  by  Professor  Cowper,  Mr.  Ren- 
nle. and  Mr.  Oilbertson,  thus  proving  that  Mr. 
Hobbs  had  fairly  opened  the  lo<dc  without  iojoring 
it.  Mr.  Hobbs  then  formally  prodnoed  the  Instxa- 
ments  with  which  he  had  <qiened  the  lock. 

"  We  are,  therefore,  unanimously  of  opinion  thai 
Messrs.  Bramah  have  given  Mr.  Hobbe  a  Ihir  op- 

Krtunity  of  trying  his  skill,  and  that  Mr.  Hobba 
s  fairly  picked  or  opened  the  lock,  and  we  award 
that  Messrs.  Bramah  and  Co.  do  now  pay  to  Mr. 
Hobbs  the  200  guineas. 

"  Sept.  2,  1851.    **  OsonoB  Rswxn,  Chalnnaa. 
**Ei>WABn  Cowpsa. 
*•  O.  B.  Black." 
[Mr.  Hobbs  claims  to  have  picked  also  one  of 
Chubb's  unpiekable,  but  thla  Mr.  Chubb  denies.} 
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John  Wallace  Duncan,  of  Gkrove-end-road,  St. 
John's-wood,  gentleman,  for  improvements  in  en- 
gines for  applying  the  power  of  steam  or  other 
fluids  for  impelling  purposes,  and  In  the  manufac- 
ture of  appliances  for  transmitting  motion.  Sep- 
tember 4;  six  months. 

Henry  Alfked  Jowett,  of  Sawley,  Derby,  engineer, 
and  John  KIrkham,  of  Peckham,  Surrey,  engineer, 
for  improvements  in  hsrdraulic  telegraphs  and  In 
making  slgnaU.    September  4;  six  months. 

John  Poad  Drake,  of  St.  Austell,  Cornwall,  for 
improvements  in  constracting  ships  and  other 
veeaels,  and  in  propelling  ships  or  other  veeeels. 
September  4;  six  months. 

Dominique  Julian,  of  Sorqnes,  France,  for  im- 
provements in  extracting  the  colouring  properties 
of  madder,  and  in  rendering  nwetal  the  water  em> 
ployed  In  such  pncessee.  September  4;  six  months. 


Baron  Charlee  Wetterstedt,  of  Gtnsvenor^treet, 
Commercial-road,  for  improvements  in  preserviai^ 
animal  and  vegetable  substances.  September  4; 
six  months. 

William  Immy,  of  Mllton-road,  Liverpool,  fbr 
improvements  in  the  manufacture  of  bricks.  Sep- 
tember 4 ;  six  months. 

Timothy  Kenrick,  of  Edgbaston,  Warwick,  inm 
founder,  for  improvements  in  the  manufacture  of 
wrought-Iron  tubes.    September  4;  six  months. 

Benjamin  Hallewell,  of  Leeds,  wine  merehantf 
for  improvements  in  drying  malt.  Septembw4; 
six  months. 

Pierre  Armand  Leeomte  FontalnemoirBan,  of 
4,  South-street,  Flnsbury,  for  certain  improvements 
in  preserving  animal  sutotanoes  ficom  decay  bjr 
means  of  a  composition  applicable  to  the  cure  of 
certain  diseases.    Septemb«r4;  sixmondis. 
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ON  WARlfflNO  AND  VSKTILATIIfO.— WITH   A   DKSOBIPTION  OV   AK  IlfPEOVIl)  TUBULAm 

The  present  age  is  honourtbljr  distinguished  by  the  sealous  efforts  which  are  being 
made  for  the  promotion  of  Q^e^sur^s  liKfl^  (p  ipfjprpy^  th^  health  and  welfare  of  the 
masses. 

Parliament  is  at  present  considering  the  means  of  insuring  an  abundant  and  cheap 
supply  of  waller  to  our  large  (owns ;  and  the  sewerage  of  the  metropolis,  though  a  few 
years  ago  the  boast  of  this  country,  is  proved  tQ  pe  very  defective ;  while  ihe  prin- 
ciples which  should  goverp  the  construction  of  sewers  are  only  now  being  deter- 
mmed  with  a  view  to  ^n  improved  system. 

While  previous  deficiencies  are  tnus  supplied,  and  previous  errors  corrected,  so 
that  we  have  reason  to  hope  for  uncontammated  air  around  our  houses,  and  pure 
water  ii|  abundance,  we  have  yet  to  secure  within  our  homes  a  copious  supply 
of  pure  aift  especially  during  that  large  portion  of  the  year,  when  a  low  tem- 
perature necessitates  wrtificitl  warmth,  and  precludes  an  unregulated  admission  of 
the  external  air. 

It  has  been  remarl^ed  by  a  hifffa  authority,  that ''  the  standard  for  pqre  air  is 
generally  low,  in  consequence  of  the  comparatively  indifferent  condition  of  the  state 
of  the  atmosphere  in  the  greater  number  of  habicatiqiis.*'  The  wealthy  are  accus- 
tomed so  to  vary  the  occupation  of  their  rooms,  as  to  experience  but  little  inconve- 
nience and  disturbanfse  of  health  from  want  of  purity  in  this  prime  necessary  of 
life,  but  very  different  is  the  case  of  tbose  forming  that  numerous  class  whose 
limited  meani  confine  them  to  the  use  of  one  or  two  rooms. 

Invalids^  unable  to  Uke  walking  or  riding  exercise,  derive  great  benefit  from  being 
out  in  the  air ;  that  they  do  so  is  attribuf  ftPlfi  to  their  breathing  a  pure  atmosphere. 
On  the  other  bind,  there  a^s  numbers  of  persons  with  wealth  to  purchase,  apd  gene" 
ral  health  to  aiuoy  those  pleasures  which  require  the  congregation  of  numbers 
under  one  roof,  who  are  obliged  to  deny  themselves  such  plea«pres  in  consequence 
of  the  Bufferiog  induced  by  the  contaipinated  air  which  is  their  invariable  accom- 
paniment. The  heat  of  crowded  rooms  is  by  many  thought  to  be  the  cause  of  their 
painful  sensf tjons ;  but  it  is  known  that  a  temperature  much  higher  than  that  pre- 
vailing in  such  assemblages  can  be  borne  without  prejudice  to  the  health. 

The  statements  of  various  writers  on  the  subject,  and  the  constant  suooession  of 
new  forms  of  stoves,*  abundantly  evidence  the  interest  felt  on  the  sul^ect  of  venti- 
lation, and  the  difficulties  to  be  overcome. 

Amidst  all  the  improvements  which  have  been  made  in  our  modern  buildings, 
there  would  seem  to  be  no  advances  in  this  direction ;  the  most  splendid  rows 
of  modern  town  mansions  are  deformed  by  grotesque  groups  of  zinc  piping 
and  cowls,  which  are  found  necessary  to  Vimedy  the  defectiveness  of  the  chim- 
neys, as  constructed.  There  have  been  of  late  years  numerous  works  published, 
which  treat  at  length  on  the  diffieulti^s,  and  suggest  improved  plans,  but  it  may 
be  said  of  all  that  they  dp  not  meet  the  requirements  of  the  case.  The  scientific 
elaborateness  in  most  c^  then)  is  such  as  almost  to  prevent  their  application  to  our 
public  buildings,  and  quite  precludes  their  adoption  In  ordinary  |i«(^el  ling- houses. 

No  plan  which  is  not  perfeQtly  simple  and  reasonably  ipexpensive  will  be  gene- 
rally adopted. 

The  Arpott  stove  (whi<;b  is  admirably  adapted  fpr  soipe  purposes,  though  not 
conducive  to  ventiUtipn)  has  grown  into  general  disfavpur,  froip  the  difficulty  attend- 
ing its  management  and  the  annoyance  consequent  on  itf  qaifmanag^ement.  It  is 
doubtful  if  the  climate  of  this  country  is  such  as  to  admit  of  the  general  use  of 
close  stoves ;  few  persons  being  able  to  endure  the  oppressiveness  whiQh  is  invariably 
attendant  upqo  them,  possibly  because  our  atmosphere  is  bpth  milder  and  more 
moist  than  that  of  the  more  northern  parts  of  Europe.  There  is  also  reason  for 
thinking  that  the  lig;ht  from  aq  open  fire  is  as  congepial  to  the  health  as  it  is  to  the 


*  The  word  itore  It  sometimes  applied  Indifferently  to  tlie  open  fire- place  and  the  close  stove;  in  the 
pment  paper  U  if  to  bs  uwlciitpod  ai  mesalng  the  fonner. 
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fplWli  {  tb«  elMmnff  effeot  of  a  fire  newly  lighted  In  a  eold  room  eav  )itfdly  be 
attributed  dtber  to  toe  iligbt  warmth  it  gives  or  to  iti  influence  on  the  imagination. 
Whatever  plant  may  be  found  suitable  foy  large  buildingi,  it  mat  be  confidently 
stated  that  fbr  ordinary  rooms  an  open  fi|«*plaoe  will  be  uniyersally  require4>  and 
that  no  improved  method  of  warming  and  ventilating  our  houses  will  be  gefierally 
adopted,  unless  it  be  simple,  self-setmg,  and  inexpensive  in  eonstruction  and  use. 
It  may  also  be  affirmed  thst  no  oonsiderations  of  health  will  induce  the  adoption  of 
any  p»v  wfaieh  infringes  on  personal  qoi|ifor(. 

The  admission  of  cold  air  at  the  skirting,  or  through  the  floor  or  window  of  a 
foom  ineyitably  mrodpees  a  sold  current,  wfaieh  is  at  least  unpleasant,  and  there 
are  few  persons  wno  will  submit  to  the  annoyanoe  when  they  do  not  se§  the  inb« 
chief  whieh  will  follow  frofn  oiosing  such  supplies.  At  present  smoky  chimneys, 
nneoually  wanned  and  imperfectly  ventilated  rooms,  are  common  to  every  house ; 
yet  few  persons  have  deliberately  considered  why  I  We  see  dpors  and  windows 
nsade  to  fit  as  closely  as  possible,  while  the  smoke«flue  is  oonstruote4  to  secure  an 
elfeetive  draught,  mow,  supposing  a  fiie  to  burn  well,  a  very  large  quantity  of  air 
passes  horn  die  room  up  the  chimney ;  so  a  corresponding  quantity  must  enter  the 
room  by  some  means,  and  either  air  must  enter  through  opesrfees  around  the  doovs 
and  wtM^ws,  or  there  must  be  a  current  down  ti^  efaimney. 

This  pWn  ihct  would  appear  to  be  disrsgarded  both  by  those  who  build  and  those 
vrfao  eeeupy  houses,  as  the  builder  ezeroises  all  his  skill  to  make  the  fittings  as  dose 
aa  possible  while  the  occupiers  not  unfrequently  stop  up  the  small  openings  the  fon 


mer  has  left.  Any  person  who  attempts  lo  emnty  a  bottle-full  of  water,  quickly, 
by  inverting  it,  finds  that  if  the  water  flows  at  allt  it  does  so  by  sudden  gushes  i  on 
inclining  it  a  little,  it  flows  more  freely,  but  still  with  no  regularity ;  but  on  adjust- 
ing the  angle  at  which  it  is  held,  so  that  only  a  due  proportion  of  the  orifice  is  oeeu«* 
pied  by  the  water  coming  out,  leaving  sufficient  space  for  the  air  to  enter  freely,  a 
steady  eoqtinuoas  stream  is  obtained,  and  the  bottle  is  rapidly  emptied.  Everyone 
is  familiar  with  this  fact.  Now,  is  not  the  action  of  a  chimney  strictly  analogous  9 
And  ought  we  not  to  provide  an  inlet  for  air  approximating  in  siae  to  tb^  outlet,  if 
we  would  secure  a  steady  continuous  flow  through  the  latter  ? 

The  meaaurement  around  a  dqor  maybe  taken  at  about  30  feet;  and  if  we  assnme 
that,  when  closed,  the  space  that  admits  air  is  one- eighth  of  an  inch,  we  have  alto- 
gether an  area  of  opening  of  80  inehes,  or  something  more  then  one- third  of  the 
area  ef  an  ordinarv  ehimney-pot-^the  moet  contracted  part  of  the  sm<Ae*flne :  oon^ 
sequently,  supposinff  a  room  to  have  only  one  door,  it  will  be  necessary  t^ist  the 
windows,  floor,  or  skirtipg,  admit  twice  as  much  aa  the  door,  in  order  to  supply  the 
demands  of  the  chimney.    As,  however,  all  such  inlets  are  narrow  slits,  the  a(r  will 
be  mnch  impeded  by  friction  ;  and  in  the  best-constructed  modern  houaes,  the  space 
between  the  closed  door  and  its  frame  is  not  nearly  so  much  as  that  assumed-^-Hirhrle 
the  windows  are  fxpeeted  to  be  almost  air-tight    |t  must  be  admitted  that  the  com- 
bined skill  of  the  stove* maker  and  the  eowUmaker  do,  in  many  eases,  evereome  the 
obetaclee  left  by  the  architect  and  builder,  that  the  imperative  demands  of  the  chimney 
■ve  net,  and  that  the  chimney  does  not  smoke.    Modern  fire-plaoes  are  generally  so 
•owstrueted  that  the  fire  is  within  about  six  inehes  of  the  hearth  \  the  heat  is,  there*- 
fpre,  reflected  iMUik  to  die  fire  so  stronglv  as  to  cause  a  very  rapid  combustion  z^—the 
quantity  of  highly  rarefied  air  thus  produced  hss  so  great  an  ascending  newer,  that 
if  passee  rapidly  into  the  chimney,  and  compels  the  entrance  of  air  into  tne  room  by 
•very  ebiak  that  may  have  escaped  the  skill  of  the  joiner.    From  those  there  must 
therefeve  proceed  rapid  streams  of  cold  air,  chilling  every  one  within  their  range, 
vhile  the  oeeupants  are  warmed  only  on  the  side  they  present  to  the  fin^,  by  means 
of  the  direct  radiated  heat.    In  severe  frosty  weather,  when  in  order  to  maintain  the 
required  warmth  a  very  large  fire  ia  kept  up,  a  room  may  be  observed  to  be  unusually 
draughty,  although  the  external  air  may  be  comparatively  still :  this  efleot  arises 
i^om  the  inereaaed  draught  of  the  chimney,  consequent  on  die  rapid  combustion.    It 
will  therefore  follow  that,  if  the  fire  be  ineressed,  the  warmth  ootained  will  not  be 
iw  proportion  to  the  inereaaed  oomboat|on*<-niore  eo|d  air  being  thereby  drawn  into 
dM  room. 

Let  na  now  eoMder  how  the  air  of  the  room  is  diangnd,  or  aather  the  movemontA 
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it  undergoes — for  it  is  questionable  if  it  be  changed  when  the  windows  and  doors  aro 
closed.  Let  us  take  the  case  of  a  room,  on  a  winter's  evening,  occupied  by  several 
persons.  It  must  be  borne  in  mind  that,  while  a  temperature  of  from  60*^  to  66^  is 
as  high  as  is  generailj  desirable,  the  temperature  of  tne  human  body  is  98^;  conse- 
quently, all  exhalations  from  occupants,  as  well  as  the  respired  air  from  their  lungs, 
will  ascend.  The  heated  air  from  the  lamps  or  caodles  will  also  rise  to  the  upper 
part  of  the  room.  The  air  immediately  in  front  of  the  fire,  at  a  distance  of  from  two 
to  three  feet  above  the  hearth,  being  highly  heated,  will  also  be  found  to  be  con- 
stantly ascending. 

All  the  air  which  enters  by  the  doors  and  windows  to  supply  the  chimney  draught, 
being  of  a  much  lower  temperature  than  that  of  the  room,  makes  its  way  down  to 
the  floor,  however  high  it  may  enter ;  and  it  creeps  along  the  lower  part  to  the  fire- 
place without  any  great  admixture  with  the  general  air  of  the  chamber.  In  the 
mean  time,  the  upper  part  of  the  room  is  constantly  supplied  with  contaminated  air 
from  the  occupants  and  the  candles  or  lamps.  How  is  this  to  escape  P  It  probably 
moves  to  the  several  sides  of  the  room,  where  it  is  partially  cooled  and  descends ;  but 
as  its  temperature  is  not  reduced  so  low  as  the  fresh  air  entering  the  room,  it  will 
rise  again  to  the  breathing  level,  while  the  fresh  air  feeds  the  fire. 

The  ordinary  open  fire-place  unquestionably  carries  off  a  considerable  quantity  of 
air  above  as  well  as  through  the  fire ;  but  observation  shows  that  this  draught  is  from 
a  low  level.  If  a  line  be  drawn  from  the  mantel,  to  the  same  distance  in  front  of  the 
fire-place  that  the  mantel  is  above  the  floor,  it  will  be  seen,  on  burning  a  piece  of 
paper,  that  the  smoke  will  enter  the  chimney  only  when  the  paper  is  hela  tffithim 
the  line.  If  held  without  the  line  (except  a  few  inches  from  the  floor),  the  smoke 
will  be  observed  to  ascend  to  the  top  of  tne  room,  thereby  proving  that,  before  the 
chimney  can  be  instrumental  in  carrying  off  contaminated  air,  the  temperature  of 
the  air  must  be  so  reduced  as  to  make  it  float  at  a  very  low  level. 

Arnott's  ventilators  (which  are  sometimes  fixed  in  the  chimney-shaft,  near  the 
ceiling)  are  of  advantage  in  carrying  off  the  contaminated  air ;  but  many  chimneys 
have  so  sluggish  a  draught,  that  the  ventilators  will  not  act  unless  they  are  baUnoed 
towards  the  chimney, — ^in  which  case,  puffs  of  smoke  will  occasionally  enter  the 
room.  They  require  nice  adjustment,  and  are  frequently  objected  to  on  account  of 
their  unsightliness. 

The  writer  of  this  essay  has  been  led  to  reflect  much  on  all  these  particulars,  in 
consequence  of  his  having  had  many  opportunities  of  observing  the  effect  of  warm- 
ing by  steam,  hot  water,  close  stoves,  and  open  fire-places — ^in  the  latter  case,  accom- 
panied with  at  least  an  average  number  of  smoky  chimneys ;  his  observation  was, 
perhaps,  also  quickened  by  a  lively  sensitiveness  to  stagnant  air.  He  had  also  seen 
numerous  instances  of  pertinacious  exclusion  of  fresh  air  where  the  place  of  supply 
wis  so  situated  as  to  cause  temporary  discomfort.  The  annoyance  attending  the 
draught  from  a  door,  left  ajar  to  prevent  the  chimney  from  smoking,  led  to  the  idea 
of  carrying  an  air-tube  from  the  external  walls  to  the  hearth-plate  to  supply  the 
consumption  of  the  fire.  There  seemed  to  be  no  great  difliculty  in  this,  and  there 
appeared  to  be  every  probability  of  thus  remedying  a  material  e?il.  The  question 
of  where  the  openings  should  be  made  then  arose.  Supposing  the  air  to  have  egress 
at  or  about  the  hearth- plate,  it  would  at  once  flow  to  the  chimney,  thereby  hindering 
the  withdrawal  of  tlie  air  of  the  room.  On  examination,  an  ordinary  register  stove 
showed  that  but  a  small  proportion  of  the  whole  space  allotted  to  it  was  occupied  by 
the  fl re-grate,  the  frame  around  and  above  the  grate  forming  a  mere  ornamental 
facing.  There  seemed  to  be  no  obstacle  to  substituting  for  this  mere  shell  of  cast- 
iron  a  horizontal  and  two  upright  tubes;  and  if  they  were  connected  with  that 
beneath  the  hearth- plate,  a  continuous  tube  would  be  formed  around  the  front  of  the 
fire.  Air  passing  through  these  tubes  would,  it  was  imagined,  acquire  some  warmth. 
The  next  consideration  was,  how  to  provide  for  the  admission  of  the  fresh  warmed 
air  into  the  room  P  and  here  it  was  important  to  select  a  place  where  the  inflowing 
current  should  not  be  felt.  The  upper  part  of  the  mantel,  from  its  proximity  to  the 
stove,  and  its  position  relatively  to  the  occupants  of  the  room,  seemed  a  suitable 
place  for  the  ingress  of  the  air.  Supposing  the  upper  horixontal  tube  to  have  an 
opening  or  slit  extending  along  the  top  throughout  its  whole  length,  the  stove  to  be 
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•et  tnffieieDtlj  fwward  to  letye  this  slit  bejond  the  line  of  the  ehimnej-breast,  and 
the  upper  mantel  and  mantel -shelf  to  be  so  formed  as  to  continue  the  passage- way 
from  tne  tube,  the  air  would  be  discharged  into  the  room  at  about  four  feet  above 
the  level  of  the  floor.  This  idea  appeared  so  promising,  that  it  was  determined  to 
teat  it  in  a  new  stove,  which  was  arranged  thus : 

FiriL — ^A  cast  iron  hearth-plate,  having  two  openings  in  it  of  this  form  (see  fig.  1), 
was  laid  down,  leaving  a  hollow  between  it  and  the  brick  trimmer. 

Then  two  hollow  jambs,  forming  tubes  of  cast  iron,  were  fitted  to  the  openings 
in  the  hearth-plate,  and  these  were  connected  bj  a]  head-piece  of  the  same  form  and 
dimensions  as  the  jambs,  but  having  along  the  top  side  an  opening  extending 
the  whole  length  of  the  head-piece ;  a  section  througn  the  head- piece  showed  thus. 
(See  fig.  2.) 

Within  these  there  was  fitted  an  ordinary  office  fire-grate,  consisting  of  a  skeleton 
frame  with  front  and  bottom  bars,  the  sides  and  back  being  of  fire  brick.  Care  was 
taken  that  none  of  the  burning  fuel  should  be  in  contact  with  the  side  tubes.  In 
fixing  the  stove,  it  was  arranged  that  the  head-piece,  and  consequently  the  side  tubes, 
should  stand  forward  into  the  room  sufficiently  to  secure  the  whole  of  the  air 
opening  in  the  former,  being  beyond  the  chimney  breast.  In  fixing  the  mantel- 
piece the  upper  slab  was  kept  forward  from  the  chimney  breast,  leaving  a  space  to 
eorreapond  with  the  air- opening  In  the  head-piece.  The  external  air  being  then 
conducted  by  a  zinc  tube  to  the  space  between  the  tiimmer  and  the  hearth-plate, 
was  found  to  pass  up  the  two  hollow  jambs,  thence  into  the  hpllow  head-piece, 
whenco  It  passed  up  the  back  of  the  mantel  through  openinffs  in  the  mantel- shelf 
into  the  room.  The  extremely  disagreeable,  if  not  unhealthy,  efiect  produced  by 
highly  heated  metal,  in  contact  with  air  which  is  afterwards  diffused  about  a  room, 
saggested  great  caution  in  subjecting  the  air-tubes  to  the  direct  action  of  the  fire. 
It  has  been  stated,  that  so  long  as  the  heating  surface  does  not  attain  a  temperature 
exceeding  212%  the  air  will  not  be  vitiated  i  though  it  is  difficult  to  see  the  peculiar 
charm  of  this  temperature,  except  that  it  is  the  boiling  point  of  water  under  an  atmo- 
spheric pressure  of  80  inches  of  mercury.  Eider  down,  it  is  said,  will  not  bear  a  tem- 
perature exceeding  200%  without  emitting  an  offensive  odour :  and  when  we  consider 
the  various  and  delicate  particles  of  organised  matter  which  float  in  the  air,  it  may  be 
questioned  if  any  surface  which  is  to  warm  the  air  by  contact  should  be  heated  much 
beyond  120''. 

On  a  trial  of  the  stove,  arranged  as  before  described,  the  air  was  observed  to  rush 
rapidly  through  the  tubes  into  the  room  as  was  expected,  and  very  soon  after  the  fire 
was  lighted  the  air  stream  exhibited  a  temperature  of  from  90**  to  100^ 

No  very  accurate  observations  were  made  during  four  or  five  weeks  after  the  stove 
was  first  in  operation,  beyond  the  fact  that  the  result  aimed  at,  and  expected,  was 
attained  ;  vis.,  a  supply  of  fresh -warmed  air,— -which  was  however  but  limited  in 
quantity,  from  the  delivery  opening  having  been  made  too  small. 

About  this  time  another  case  presented  itself,  which  offered  a  good  opportunity  for 
again  trying  the  same  arrangement.  The  dining-room  of  a  house,  a  few  miles  from 
town,  was  rendered  scarcely  occupiable  in  consequence  of  the  chimney  smoking. 
The  room — about  16  feet  square  and  8  feet  high — was  on  the  ground-floor,  with  no 
basement  story  beneath.  It  was  a  few  inches  below  the  level  of  the  garden  in  front, 
and  had  a  provision  for  the  circulation  of  air  beneath  the  floor.  The  house  was  old, 
with  doors  and  windows  fitting  but  indifferently.  The  stove  was  of  modern  make, 
but  the  fire  invariably  barnt  dull,  and  the  room  was  scarcely  ever  well  warmed. 
As  the  room  was  required  for  daily  use  by  the  family,  alterations  to  the  old  stove 
would  have  caused  inconvenience;  a  new  register-stove,  of  the  ordinary  dining-room 
kind,  was  therefore  selected,  with  the  view  of  trying  how  such  an  one  could  to  fitted 
with  air- tubes. 

The  pian  of  the  stove  was  thus  (flg.  3) :  To  the  cheeks  and  the  back  of  the 
face,  a  a,  of  the  stove  were  riveted  two  strips  of  sheet-iron  bent  in  this  form  (flg.  4). 
The  plan  then  showed  thus  (fig.  5).  Two  side-chambers,  or  tubes,  b  6,  were  thereby 
obtained,  the  back  of  the  upper  face  of  the  stove  was  then  fitted  with  a  rectangular 
tube,  also  of  sheet  iron,  which  was  connected  with  the  two  side  tubes,  making 
uninterrupted  communication  between  them.    The  old  stove  was  set  very  far  back, 
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in  th^  6YllfUHey  dliaft,  fthd  ^aS  fitted  vtrlih  A  hrge  mafblci  nlntllel,  fBb  didpkeettietit 
or  alteHng  of  which  t^as,  on  tnftnyaecoiiilts,  bbjeictiotllbte ;  it  wds  therefor^  deterrtiined 
ih  this  instatiee  td  admit  the  air  ifltb  the  room  immediately  titidel-  the  mahtel- piece, 
and  Afterwards  (b  adopt  tn^Mtis  of  pretexting  ihf  inconvenient  i-ush  of  air  in  ft 
horiEontal  line  into  the  room.  The  ared  bf  a  sectidn  of  each  Of  the  side  tuheli 
ezcec^ded  IB  inched,  while  that  of  the  hoHzdntill  tdbe  was  HboUt  40  idfehea.  The 
width  of  the  face  of  the  ^(ove  Was  3  f<9^t;  and  to  furnidh  the  MeahiS  for  the  admis- 
sion of  the  air  into  the  room,  ah  opetiing  of  I  Iheh  in  Width  ^as  left  at  the  (op  bf  the 
horizbtital  ttibe,  in  its  tertical  fitce,  «xteodib[(  its  whole  length.  A  hearth-plate  of 
cflst  iton  waS  then  provided  With  ObeninjgS  corl'esponding  to  th<i  horisontftl  fcectloQ 
of  the  sidb  tubes,  ks  shdwn  on  the  pfaii.  The  hearth- (iUte  Was  then  set  with  a  chain- 
ber  beneath,  extending  in  the  middle  as  far  back  as  the  line  of  the  front  firt^-bafs. 
^rom  this  chamber  d  zinc  tube,  d  inches  stitlare,  was  clffied  tinder  the  ttiftfblb  heihh, 
beneath  the  floor,  through  the  front  wall  into  the  gardeti,  whef*  it  Was  carried  tip 
to  the  height  of  14  inches,  and  was  fUfniShed  With  a  cap  haviilg  sides  of  finely  per- 
forated ^inc.  A  passage-Way  df  S6  inchbs  area  Was  thus  bbtaihed  beti^ath,  arotltid, 
and  above  the  front  part  of  the  stote.  While  there  was  a  corresponding  ingtess 
for  the  air  frorti  the  garden,  ahd  egfess  froin  the  upper  part  bf  the  stove  ihto  the 
room.* 

The  Stove  wa^  set  in  the  orditittty  mannef ;  ahd  within  tWenty-fObr  hoUi^  bf  th^ 
removal  of  the  old  sibve  a  Are  Was  lighted  in  the  new  one,  atid  the  fbohi  Was  In  Oced- 
patiotl.  tt  was  at  once  evident  that  the  tetideney  to  shioiie  was  refnedled,  and  the 
nre  burnt  freely  and  cheerfully.  As  it  was  ffelt  to  be  an  impoHant  boint  to  intro- 
duce the  &ir  into  the  room  in  such  a  direction  that  its  entrance  snould  not  be  per- 
ceptible, the  air-openiiig  was  furnished  with  a  metal  plate  bent  ih  such  a  form  kft 
would  direct  the  air-stream  towards  the  ceiling,  and  also  admit  of  the  supply  being 
diminished  or  stopped  entirely  as  might  be  found  desirable. 

The  complete  and  agreeable  change  in  the  character  of  the  air  of  the  room  Was  at 
once  apparent  to  every  one,  and  instead  of  the  room  being  barely  hAbitlible  in  cold 
weather  it  was  found  to  he  the  most  comfortable  in  the  hbuse. 

(7\>  5«  eoniinued.) 
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Up  to  the  era  of  Herschel,  Babbage, 
Airy,  &c.,  we  ^ere  ondottbtedly  behind  the 
ttathematieians  of  the  Contlneat  in  the  ap- 
plication of  mathematics  to  physical  Science. 
Their  subtle  and  refined  modes  of  analysis 
which,  until  the  period  mentioned,  were 
almost  unknown  in  this  country,  enabled 
them  to  penetrate  into  the  nature  of  aub- 
Jects  whioh  could  not  be  approached  through 
any  other  medium.  Whilst,  however,  La- 
place, Legendre,  Poisson,  and  many  others, 
were  suns  shining  with  an  effulgency  pecu- 
liarly their  own,  we  had  a  number  of  inge- 
nious mathematicians  spread  over  the  coun- 
try aS  village  school*  masters,  or  as  labourers 
at  the  loom  and  anvil.  In  this  respect  Eng- 
land stood  alone  ;  in  no  other  country  was 


mathematical  knowledge  so  widely  diffused, 
or  so  generally  and  ardently  cuUivated.  The 
time-honoured  Ladies*  Diaiyt  and  other 
publications  of  that  description,  which  were 
trnly  indigenous  to  this  Country,  not  only 
excited  an  ardour  for  mathematical  pursuits 
by  the  curious  problems  which  they  pro* 
posed,  but  their  aim  was  to  encourage  the 
study  of  the  mathethatics,  and  to  make 
mathematicians.  The  relult  has  been  that 
those  unassuming  publications  have  been  the 
means  of  forming  more  mathematicians  in 
this  country  than  our  most  richly-endowed 
eatabliihmenta  have  produced.  Whilst  the 
Continent  had  its  celebrated  aoalysta  who, 
for  their  scientific  achievements,  had  the 
highest  honours  and  the  choicest  dignities 


*  A  complete  form  of  the  itove  on  thla  principle  is  represented  In  fig.  lo,  flg.  2a,  and  fig.  Za,  and  after- 
wards deacritied. 

t  '*  A  Treatise  in  which  the  Blementary  Prdpertles  of  the  Ellipse  are  Deduced  from  the  Properties 
ot  the  Circle,  and  Ge<nnetricall]r  Demonstrated.    By  the  Duke  of  Somerset." 

''  Alternate  Circles,  and  their  Connection  wltttlhe  Ellipie."    By  the  same  Author. 


#lllcli  t  mighty  fifttittk  eoiltd  bfeitaf^,  IsdH- 
fetred  ttt>ott  thistii.  t^e  hftd  fa  tHlly  nobM 
band  of  mathematicians,  having  only  th6if 
own  miintal  attdntnentft  for  thetr  te#ard; 
And  ad  tittM  enadnfag^d  wefe  ih^y  by  UU) 
Stkle,  tbut  eten  tHdr  ffatoufitfe  Diarp  wal 
taxed  a  hundred  per  ceilt.  ttpbti  its  (ib^t  1 
IHM  ft^if-tidgiit  sohB  bf  Icieiice,  hbwef er, 
kept  lilite  1h8  st^itit  df  pttre  |;«<lilifet^5r; 
The  pablications  which  their  lAbdtlri  ftbp- 
ported  are  a  storClMttae  of  beantifnl  pro- 
bleme  sad  theereait— from  whioh  bdbk- 
■akersf  oTen  t(  UtWd  orders,  haTe  habltMdIy 
helped  themaeWes  without  leave  and  wilhont 
Mknowledgiflenl»  Dr.  6iflisoti»  Dn  Stewtrt^ 
and  a  few  othersi  have  done  ibveh  fbr  geo* 
Bsetrj^-their  laboars  have  readered  thetr 
names  venerable  to  every  cultivator  of  the 
aaeient  geometry  in  all  dines  and  eoimtries. 
NevMthoiess,  the  unpretending  pubUetftiolis 
wMch  have  been  adverted  to  have  made  far 
more  gaomatriciaas*  Let  any  aba  Who  ia 
bieliaed  to  daubt  the  assertion  turn  to  Uia 
DUarieBf  the  Maihemaiical  Comptmtun^ 
the  aid  and  new  seriee  of  the  liij^oti/ary, 
&e.,  aad  see  what  Hinton,  Wood»  Mabbotii 
Hill,  Clarke,  Canliff,  Campbell,  Fletoher, 
Joaas,  Ijowry,  8wala,  Wright,  Butterworth, 
Kay,  the  lamented  DavieSi  the  aoootoplishad 
Whitely,  and  the  yenerable  GJomperta,  have 
dona.— Can  so  many  geme  of  pure  gao- 
matry  ha  foond  elsewhere  ?  Is  there  any 
Tolume  extant  so  suggestite  of  priadples, 
and  exhibiting  such  a  familiar  inlet  into  the 
▼ery  nature  of  geometrical  analysis,  as 
**  Swalb'l  Geometrical  Amusemehts  ***  It 
was  the  ophiion  of  Professor  DaVtes  —  a 
thohm|h  judge  on  the  subject—thftt  we  hatft 
nothing  edmpartble  to  it  In  the  laoguage. 
Bat,  ndtWithttanding  the  utility  of  pure  geo- 
iBttr9<^^U  a  mental  exet-icise,  and  its  varied 
l^ptlciiltfh  to  thb  aHi  itid  sclen^-^it  hu 
generally  been  tsotlfeldered  fuggfed  And  for- 
Mddfttg!  at  dl  ttretits  not  fksbionAble. 
Mihy  of  its  niost  ftrdent  cilUivators  have 
dIMalned  admirAtlbfa  by  their  labotirs  irithfn 
^bOtt  own  ttarrow  fcircle ;  bht,  alas !  they 
gainad  nothing  else.  When  contemplating 
tlw  meatd  jiroditetions  of  Bntterkoi>th, 
ofMI  Ms  atfiaiaM  Of  thii  country  that  *af. 


fttdi  bthk  to  tdil  ftt  m  lodfai  ^dr  his  datlj^ 
luitenanefe ;  dttd  at  lalt,  Wbeii  he  could  ttd 
lot)|;er  teke  otii  ah  fexlstetice  by  thfii  laSodf, 
gefleroUi  ^ettds  bftd  to  stp|)ort  the  honou^- 
ablb  old  mutl  by  fiu  slfeeindsytittry  mbierii^- 
tioh.  If  we  gd  through  the  gebmetriclani 
of  this  tfrdtsr,  Whd  edilfetred  so  MUctt  ch$dlt 
bn  England  U  ft  nAtidH,  itii  shall  And  thftt 
Snglatid  hH  d8ile  flbtblng  fbr  tfaeid  in  rij- 
thrb.  Th«  State,  whilst  It  pensioiil  bff  Ih 
eomfbrt  and  coodpetenc^  its  fbftsigti  danbehi 
and  outlandish  didtititebahktf  bt  vsiHdUl 
kidds,  Shfferl  its  owil  sofil  of  genidA  td  piha 
in  dbt(iuHty,  &fad  td  end  a  life,  deVotfcd  to  tbd 
dduld  df  real  telenc6,  Ih  all  the  wi-eUibednesll 
df  chilling  want. 

The  cold  Ihdiifereho^  ^Ith  which  Abstrset 
nlathemiitlei  are  reg^arded  by  what  U  popd- 
lariy  tdrnifed  **  the  misn  Ih  potr^r,"  in  tbii 
couhtryis  prbterbial.  Their  devotees  it% 
looked  hpoa  by  the  tricksters  Whd  gfit 
highest  up  in  th6  tripos  df  cajoling,  add 
beconie  Sehidr  Wranglers  Id  potltidal  dupli- 
city, as  there  dreamers  in  hselesl  metafiby- 
sldl  knd  t^ropodndfert  ot  ^tradoles.  The 
ftibt  is, — pure  geometry  cadnot  be  inccess- 
ftilly  applied  to  bamboozle  one  party,  df  to 
hoodwink  adother ;  and  therefbre  ita  cult!- 
tUtion  is  condemned  as  being  unservice- 
able. The  geometer,  tn  the  ottinion  df 
the  polltieal  adventurer,  is  in  the  sami) 
category  with  the  visionary  theorist  or  craxy 
speculator.  Since,  then,  the  promoters  of 
abstract  science,— espedally  geometers, — are 
treated  with  so  little  respect  or  considera- 
tion, we  have  deemed  it  a  duty  to  notice  the 
Works  named  at  the  head  of  thti  article— 
the  performance  of  one  of  our  highest  ari- 
stocracy— one  of  the  most  venerable  chieHi 
of  our  hobility;  damely,  His  Grace  the 
Duke  of  Somerset.  The  work  was  pub- 
lished some  time  ago,  but  it  has  only  re- 
cently come  under  our  notice.  Quite  apairt 
from  the  ihtrinsic  merits  of  the  works,  we 
hate  much  pleasure  in  introducing  them  to 
thd  notice  of  our  readers. 

It  is  refreshing  to  find  such  a  coltiva- 
toi*  of  pure  science.  Kindred  spirits  have 
an  affinity  for  each  other.  No  doubt 
th6  noble  adthor  of  this  work  would  have 
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been   deUgbted  wiCh  the   beaatiAa   pro- 
blemi    of    Butterwortb,    tnd   their    neat 
and  unique  demonftrttions,  bad  tbcy  been 
brought  to  hii  notice ;  and  had  the  age  and 
tiie  drcumftances  of  the  life  of  Ae  Tenerable 
geometer  been  made  known  to  hie  Graoe, 
what  a  deticions  pleaiiire  the  noble  Dnke 
would  have  ezperieneed  in  befHending  a 
man  so  distingnithed,  bo  honoured  and  fo 
deeerring  it,  in  the  decUne  of  hie  valuable 
Ufe !    We  happen  to  know  enougb  of  the 
onostentotioui  Duke  to  give  an  opinion  on 
the  point.    We  had  named  the  honoured 
Butterwortb  at  one  of  a  date.    Unfortu- 
nately, however,  the  publicationi  containing 
the  scientific  performances  of  our  eelf -taught 
men,  although    ihcy  are    filled  with   the 
diotceit  gems  of  abstract  science,  are  com- 
paratively Uttle   known.      Titted  authors 
help  themselves  most  liberally  from  them, 
but  say  nothing  as  to  whose  brainwork  it  is, 
or  where  it  may  be  found.    We  have  no 
association  for  the  protection  and  advance- 
ment of   self-taught  scientific  men, — we 
mean  of  the  humble,  but  meritorious  classes. 
Were  unch  a  society  in  operation,  the  merits 
and  privations  of  such  men  could  be  made 
known  to  fellow  labourers  like  our  noble 
author,  who  have  the  means,  as  well  as  the 
inclination,  to  encourage  and  assist.     Our 
talented  correspondent,  Mr.  Wilkinson,  has 
rendered  essential  justice  to  this  class  of 
students  in  his  interesting  historical  sketches 
of  our  mathematical  literature ;  he  possesses 
just  the  ability  to  form  a  scheme,  and  the 
perseverance  to  carry  it  out  for  their  protec- 
tion and  advancement ;  and  we  trust  he  will 
some  day  turn  his  active  mind  to  the  conge- 
nial subject. 

We  now  proceed  to  give  the  reader  some 
account  of  the  works,  the  titles  of  which  are 
dted  above.  Perhaps  the  best  mode  of 
effecting  this  object  is,  to  let  the  author 
speak  for  himself.  lu  the  advertisemeni  to 
the  first- mentioned  Book,  he  ssys— "The 
following  work  consisU  of  three  books.  The 
first  book  consists  of  concentric  circles,  and 
especially  such  as  are  now  for  the  first  time 
called  alternate  circles. 

**The  second  book  is  chiefly  upon  the 


three  daaiei  of  paraUela»  whidi  tra 
ployed  in  dedudog  the  ellipse  from  the 

circle. 

'*  The  third  book  applies  the  prlndple* 
developed  in  the  two  preceding,  to  explain 
and  demonstrate  some  of  the  simplest  pro« 
perties  of  the  dlipse." 

We  think  the  definition  of  each  book  will 
explain  to  some  extent  the  nature  and  soopo 
of  the  work. 

••BookFini. 
I>^lmiUm»,--l.    Concentric  didet  are 
those  which  are  described  on  the  tame  plane 
and  from  the  same  centre. 

2.  When  of  three  concentric  drdea  tlio 
area  of  one  is  equd  to  the  areai  of  the  two 
others,  these  others   are  called  dternale 

drdes. 

3 .  The  greatest  of  three  oonoentric  drdea, 
of  which  two  are  alternate,  is  cdled  the 
centred  drde. 

4.  The  least  of  three  oonoentric  eirdei,  of 
which  two  are  dtemate,  is  odled  the  ezter^ 
naldrde. 

5.  When  of  two  alternate  eireles  one  hae 
been  mentioned  in  a  propodtion,  the  alter- 
nate drc^e  means  the  other. 

6.  An  ordinate  to  the  diameter  of  a  drde 
is  a  straight  line,  placed  in  the  drde  at  righl 
angles  to  the  diameter. 

7.  An  absdss  of  the  diameter  of  a  drde 
is  a  part  of  the  diameter  interoepted  between 
the  centre  and  the  ordinate. 

**  Book  Second, 
Defimitiotu.—l.   A  class  of  panOlds  is 
any  number  of  straight  lines  parsUel  to  one 
another,  and  meeting  the  circumference  of 
the  produced  diameter  of  a  drde« 

2.  Parallels  of  the  first  dass  are  termi- 
nated by  the  circumference  of  a  circle*  and 
met  by  other  parallds  in  iU  diameter  er 
produced  diameter,  figs  2,  3. 

3.  Parallels  of  the  second  clsss  are  dnwn 
from  the  points  in  which  those  of  the  first 
class  meet  the  circumference  of  the  drde» 
and  are  terminated  by  those  of  the  third  daas, 

fig.  1. 

4.  Parallds  of  the  third  dass  are  those 
which  meet  in  the  diameter  or  prodnceJ 
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diftMetar  thA  pvalleli  of  the  first  date,  and 
«ra  taraniaated  by  those  of  the  Mcondi  fig.  1. 

5.  A  parallel  of  the  firit  elate  is  said  to 
eorrespond  with  one  of  the  third  when  they 
meet  in  the  diameter  of  the  circle. 

6.  A  parmllel  of  the  teeond  daas  is  said  to 
eorrespond  with  one  of  the  third  when  each 
of  them  corresponds  with  the  same  parallel 
of  the  first  class. 

*'  Book  Third. 

Df/Mltent.^l.  The  points  in  which  pa- 
rallels of  the  seeond  class  meet  their  corre- 
sponding parallels  of  the  third  class  are  in  a 
eontlnnons  cnr?ed  line,  which  is  the  eircnm- 
Ibrenee  of  an  ellipse,  ftg.  1. 

2.  A  straight  line  is  said  to  be  in  an  ellipse 
when  the  straight  line  is  terminated  both 
ways  by)  the  eirenmference'  of  an  ellipse, 
fig.  2. 

3.  Sneh  a  line  bisecting  two  other  svcfa 
lines  that  axe  parallel,  is  a  diameter  of  the 
ellipse,  fig.  2. 

4.  Snch  parallel  lines  so  biseeted  are 
ordinates  to  the  diameter  that  bisects  them. 

5.  The  diameter  being  biseeted,  the  point 
of  bisection  is  the  centre  of  the  ellipse. 

6.  A  line  drawn  parallel  to  the  ordinate 
thfongh  the  centre,  and  terminated  both 
ways  by  the  eirenmference,  is  the  oonjagate 
diameter,  fig.  2. 

7.  The  former  diameter  is  also  said  to  be 
eonjngate  with  the  latter. 

8.  An  asis  is  a  diameter  that  makes  equal 
smgles  with  its  oonjagate,  fig.  3. 

9.  An  obllqae  diameter  is  one  that  makes 
nneqnal  angles  with  its  conjugate,  fig.  2. 

10.  A  diameter  common  to  an  ellipse  and 
•  chrde  is  a  straight  line  drawn  through  the 
centre  of  eaeh  of  these  enrres,  and  meeting 
the  drenmferenoe  of  the  ellipse  in  the  points 
in  which  It  is  met  by  the  circumference  of 
Ihedrele.    (See  fig.  3.) 

11.  When  two  lines*  or  aline  and  its  part, 
one  in  a  drcle  and  the  other  in  an  ellipse, 
Sire  ordinates  to  the  same  diameter,  and  cat 
it  in  the  same  points,  these  ordinates  are 
said  to  correspond. 

12.  Of  the  diameter  the  part  that  is  in- 
tercepted between  the  centre  and  the  ordi- 
Bate  ia  called  the  absciss. 

13.  When  the  external  d^cle  hM  for  its 


diameter  a  diameter  of  the  ellipse,  and  the 
diameter  conjugate  with  this  is  that  of  an- 
other circle,  and  an  alternate  circle  is  de- 
scribed cutting  the  first  diameter,  the  pointa 
of  section  are  the  prindpal  points. 

14.  When  the  diameters  are  axes,  the 
principal  points  are  focuses. 

15.  The  third  proportional  to  the  two 
conjugate  diameters  is  the  parameter  of  that 
which  is  just  in  the  proportion." 

Probably  the  reader  will  perceiTe,  from 
these  definitions,  that  the  aim  of  the  author 
has  been  to  simplify  the  geometry  of  the 
ellipse  by  making  it  depend  exclusiTcly 
upon  the  properties  of  the  drcle  and  straight 
lines.  The  noble  author  has  certainly  given 
to  a  matter  usually  conaidered  somewhat 
abstruse  a  different  aspect,  which,  if  we 
mistake  not,  will  prortpraeiieaiip  useful.  In 
order,  howerer,  that  the  work  may  be  ren- 
dered as  generally  seryieeable  aa  possible, 
or,  at  all  events,  that  ita  real  usefulness  may 
be  thoroughly  teated,  the  author  should  have 
published  it  at  a  less  cost,  so  that  It  may 
easily  get  into  the  hands  of  that  clasa  of 
geometers  whose  heads  are  well  stored,  but 
their  pockets  scantily.  If  there  be  anything 
original  and  useful  in  the  work— and  we 
think  there  is  much — the  Duke  may  be 
assured  that  the  humble  and  self-taught 
description  of  mathematicians  just  men- 
tioned are  more  likely  than  any  others  to 
carry  out  his  suggestions,  and  to  extend  the 
simplicity  and  utility  of  his  work. 

To  make  the  author's  treatment  of  the 
subject  as  apparent  aa  our  limits  will  permit, 
we  give  a  proposition,  and  its  demonstration 
from  each  book  :— 

PropotUion  Q,^Book  I. 

If  two  circles  within  and  concentric  with 
a  third,  ha? e  placed  in  that  third  a  tangent 
of  one  equal  to  a  diameter  of  the  other, 
these  two  circles  are  alternate.  . 

Let  EFG  and  H IK  be  two  drcles  within 
and  concentric  with  ABD,  and  having  C  the 
common  centre ;  and  let  AB,  a  tangent  of 
HIK,  be  equal  to  £F,  a  diameter  of  EFO : 
then  EFG  and  HIK  are  alternate  circles. 
For  if  they  be  not  alternate,  then  the  two 
cirdes  ABD  and  EFG  remaining  the  same, 
let  EFG  and  some  other  circle  be  alternate. 
And  let  OVQ  be  the  other  drcle.  From 
the  centre  C  draw  CK  perpendicular  to  AB, 
and  produce  CK  till  It  meet  the  dream- 
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ferebce  of  t5M  \n  A ;  from  which  draw 
RS  tbaehln^  O^  iH  a,  ^nA  teeetiii|  ift  the 
points  R  and  8i  the  draimftkeiMse  of  ABDi 
Thon  becaufe  EKQ  and  OPa.are  altefnmU 
circles,  and  that  io  the  exteroal  circle  ABD 
there  is  placed  RS  a  Uneenk  to  OPQ,  and 
thet  Bf  n  i  diiiiiteasr  df  tftt  eth^r  ftltes 
Mte  cireM)  by  lie  tiitb  propoittkHi  of  thli 
book  RS  11  equal  to  BF.  . 

Now,  by  constractioni  AB  is  equal  t<l 
tip,  therefore  BS  U  equal  to  AB. 

Wheref)re  by  the  14th  ptrdt>diH10ll  m 
BoWt  ni.)  *<  Btemhnto/*  R8  end  AB  aife 
aqaaUj  disUnt  from  the  oaatre  C.  Tbert- 
fore  by  the  third  definition  of  that  book, 
C]d  1b  eqaal  to  Ck,  the  greater  to  the  leii; 
whleh  ii  absurd. 

Tktdrem.^V¥6Tj  pirtlXtX  tX  the  thM 
dim  is  bltected  by  the  dimeter  in  whieh 
It  meets  its  oorrespoodtag  parallel  of  the 
ilrst  class. 

Fig.  2. 


Let  fiP  dhd  Gti  be  pftfallets  bt  the  (MHl 
•lasSi  ahd  lei  BR  and  ON  he  paraiteb  of 

the  first  class  eorr^pondinff  with  £F  and 
GH  respectively.    Then  as  £F  is  to  Dtt,  so 

is  GH  &  b!i. 

Let  EF  fttld  Dll  cht  tii8  diihielir  AB  fli 
the  peiii^  C»  lind  let  BEL  and  ON  ent  it  in 
P.  Draw  DS«Oa»  RF.  and  NH  psfaUela 
of  the  second  class.  Then  by  the  3rd  pro- 
positidil  Sf  this  boblc,  the  iHangles  DEC, 
OGP,  RFC,  and  NHP  are  siuilah 

Wherefore  as  EC  is  to  CD,  so  is  GP  to 
PO,  and  so  is  Fd  l6  CR ;  and  so  is  HP  to  PN. 

Therefore,  by  the  12th  propiMM|pA  of 
Book  Yi  of  **  Slenentsi';  as  CB  and  FC 
together  are  to  CD  and  CR  together,  so  are 
GP  ani  t}P  together  to  M  and  ra  tog«- 
tliefi  Tint  ll«  te  EF  W  DR,  id  II  Qtt  l» 
ON. 

PnpoeUim  2L— .Beeit  IIL 

IVoMcm,— The  two  axes  being  glTen  to 

nnd  the  focuses  of  an  ellipse. 

Ui  Ad  be  the  J[teatet  abd  BV  the  lesM 
axis  of  the  ellipse  AEBD.  The  focusel  el« 
leqviredt 

Fig.d* 


i/  « 


Let  C  be  the  point  In  which  tbeline  XB 
is  cut  by  the  line  EF. 

Fitrai  the  oentre  C,  %l  the  dMMHNe  CA 
aftd  CB^  deeeribe  Ibt  dfelee  AHD  MkdBlQ* 
and  the  alternate  circle  MNO.  And  let  M 
and  N  be  the  pointe  in  which  AB  b  cut  by 
the  circumference  of  Ml^. 

Thefi,  becense  eterf  dfitneMlr  of  an 
ellipse  passes  through  the  oealvBi  and  that 
C  is  the  only  pomt  through  which  AB  and 
"Ai  both  past  C  in  the  centre. 

And  becaVise  the  cebtre  of  in  iD!p«e  Ik 
the  point  of  bisection,  C  il  the  poMt  of 
bisectioiL 

Therefore  the  lines  AB  and  EF  are 
bisected  in  t?,  and  are  diameters  of  the 
concentric  circles  AlID  knd  BiG; 

Wta«fbre  1^  the  Id*  iMbMin  ^  Ibis 
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Bottk  M  ifld  K  kM  pHnHttat  pefbK.  Add 
9i  th«  14)h,  tbrr  »TB  Kcatit. 

Oorollmy.'-tbe  fUmM*  in  eqbilljt  dft- 
Mtat  fmm  IIM  etittn  ef  >b  elDpM. 

Tha  IdOM  ■!}«,  IH  idl  ■dvaftiwUcnt  lo 
tha  kecOD^  bcMk,  "  that  it  ii  i  KqkUl  to  the 
fint."     tt  CDDiiiti  ot  two  lEctioii*. 

"  Th*  Gnt  cDnt^ni  (om«  g<0B«tri«d  pro- 
ywtief  4eiiiaiiitr*tcd  bj  aa  algebrslo  pro- 


''  the  ibcodI  aeotloh  ' 


altenlale 


ploji  alt( 

otrctei,  lb  glmplifr  or  to  randec  to 
dhninriofat  inch  cqaitbn*  u  expteia  the 
]lrop«ftl<i«  of  the  trnpu." 

Hu  aalhor  la  a  mitbematiclaii  qnile  of 
(ha  old  aehoali  he  niaallj  emplofi  the  old- 
iMbiMMd  Katadon  aa,  ««ri  tie.,  inatsad  af 

He  m;*.  In  aeetton  (he  aeoond— 
"  Aeoording  to  Ibi  method  hitherto  nied 
bj  Datfaemitld^Di,  tbe  eqaationa  to  (Jib 
elUpae  are  qaadntio.  Thereaiion  af  thii  U, 
tiMl  alfalmiU  h**e  bMrt  naad  tn  txpnii 
tha  properde*  of  the  tllipta  by  ilgna  and 
mtara  denodof  the  proportloDS  that  certain 
aqoacw  and  parellelogrnmi  bear  to  eaeb 
other.  But  in  the  method  now  propoaed, 
and  retUng  npM  the  theory  eihibited  in  the 


TiMtite,  the  propMlM  a  IttC  HIItM  «H  tb 
be  UpreiiSd  bf  ilgni  Itid  l»(ti-i«  HenoUHg 
thb  prdportlana  that  ccrttlfl  Itnlthl  HUM 
bear  to  each  Hther.  Theta  Will  at  flnt  ptV- 
dnoe  onlf  Rtm)de  aqntlibdi." 

The  lathor  gl«el  UMi  IllDttrktiobl  tb 
proof  el  thii  dootrtnt ;  thit  li  one  of  thinu : 
— CaUin^  tht  diameUr  of  the  inernste  circle 
2a,  the  ordiaale  2y,  the  diameter  ot  the 
eliipaa  21,  (ltd  ila  e«]Dja|at«  Ze,  then  (prop. 
IT.  3)  2«  :  3|F  :  I  2(  1  2*1  or  fyt-n,  wbMt 
U  a  rinple  tqaaltm. 

HtMng  nttentled  thia  Httlcle  to  *  colUl- 
denble  length,  we  are  preTented  froai  gliinf 
uore  eitraeta  from  ihia  part:  w<  wonld, 
howerer,  reoomaiend  ear  wtUieBiUBal 
friendl  ta  glTe  th«  book  M  aHMtha  OSMI- 
deration.  We  Chink  "  the  oein  of  it  ia 
good,"  and  that  "  the  world  maj  find  it 
after  man/  daja."  In  the  mean  time  w« 
coagratulate  tbe  noble  Dnke  on  the  reialt 
of  hie  etudici,  and  Geometere  on  their  haT- 
iag  In  their  liat  ao  dlatioBBiahed  a  fellow- 
Ubonrer. 


(7b  ia 


M  our  atxi.) 


[BaflateiA  B£j|U  TM  A< 


iiAr'a  TURN  Ra»r  fLdUoHi 

'rtneeilm  of  aMpM  pf  Ifiltll*.    VilliMm  Dny,  of  the  fl 
IIBt-Ri:eet,andlWu-lu«,LeAd«li  Bridge,  Pioprislor.I 


Fig.  1  i*  •  «tde  ehraUon,  and  flg.  3  a       BB  the  two    raoiild-boardl,  whioh    are 
^ra  of  (bit  plough.    AAU  ttwbeun;     jointcdktfrontloabreutiBotald-boftrdC, 
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which  u  eommoD  to  elllier  of  the  pieces 
BB,  and  with  one  or  other  of  them 
formi  the  entire  mould-boird  ;  D  u  the 
■hare  whieb  abuti  againBt  the  breut  of 
the  mould-board  C,  and  with  it  ii  capa- 
ble of  being  turned  from  one  aide  of  ihe 
beam  towards  the  other;  the  aTnoDnt  of 
trarel  allowed  to  them  lielDc  about  45°, 
or  one-eighth  of  a  whole  reToTution  ;  "E  \a 
a  handle  which  ii  connected  b^r  links  FF 
to  the  monld-boards  BB,  and  hj  means  of 
the  apindle  G  lo  the  share  D,  so  ihai 
when  the  handle  is  turned  toward*  the 
one  side  or  other,  it  puts  the  share  and 
mould-board  on  that  side  in  the  proper 
poiition  for  tDming  over  the  furrow  an 
that  side ;  HH  are  the  two  wheels,  which 
adjust  thernieWet  so  at  to  run  in  the 
furrow  and  surface  of  the  gronnd  (upon 


the  retQm  of  the  plonrii),  hj  mem  of 
the  parallel  motiao  II,  to  which  the 
wheels  are  coonected.  Fig.  S  is  a  front 
elevation  of  the  wheels  and  parallel 
motion  ;  K  is  a  screw  for  regulating  ths 
height  of  the  wheels  in  relsdon  to  the 
■hare  of  the  plough,  ao  as  to  eau«e  it  to 
enter  more  or  leas  into  the  gronnd ;  L 
ia  a  crank  BpinJle,  to  the  fore-end  of 
which  there  is  attached  the  draught  link 
M;  the  crank  L',  takes  into  a  socket 
formed  upon  the  side  of  the  coulter  N, 
and  brings  the  coulter  to  its  proper  po- 
sition when  the  wheel  takes  into  the 
furrow  1  or  the  crank  mar  be  acted  upon 
by  the  lever  P,  indicated  bjr  the  dotted 
lines  in  flg.  1.  O  Is  a  link  bj  which  the 
two  mould-board*  are  coDneeled  aad 
made  to  move  together. 


.    Tlumui  Tnib  Kmt,  ot  HdU, 


Fig.  1  is  a  Tertical  aection,  and  fig.  2 
a  plan  of  this  capslan,  which  ii  remark- 
able at  once  for  its  great  power  and  sim- 
plicity. AA  is  ibe  barrel;  BB  the 
whelps;  C  the  apindle,  on  which  the 
barrel  revolTes :  tnjs  spindle  Is  securely 
fixed  at  iu  lover  end,  so  that  it  cannot 
Itself  turn.  D  ia  the  base-plate,  which 
is  furnished  with  a  paul  plaie,  as  usual, 
to  prevent  the  return  of  the  capstan. 
£E  i*  a  frame,  which    it   afflsed    to 


the  top  of  the  main  spindle  G,  and  fbrau 
a  bearing  for  a  horiiontal  spindle  F, 
which  carries  two  bevel  wheels,  Q  and 
H.  These  bevel  wheels  gear  into 
toothed  circles,  or  nheela,  II  (shown 
eeparateljr  in  flg.  3),  affixed  on  the  head 
of  the  capstan,  and  they  are  perreciljr 
free  to  turn  upon  the  spindle  F,  unless 
when  carried  round  with  it  by  means  of 
the  double  clutch  K,  whieb  can  sear 
into  one  of  them  only  at  a  lime.    Wlieii 
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a  quick  speed  can  be  obtained  witb  tbe 
power  applied,  then  tbe  wheel  H  is  made 
to  aet  upon  tbe  inner  circle  of  the  teeth ; 
bit  if  the  power  so  applied  is  not  suf- 
fitent,  then  tbe  wheel  G  is  made  to  aet 
upon  the  outer  circle  of  teeth. 


ffBBVBMTION  OF  BXPL08I0NB   IN   BOILVaS. 
ST  DR.   J.   I"   SMITH.* 

Tlie  explosion  of  boilers  are  demisable  into 
two  eUases ;  namely,  the  simple  bursting  of 
fht  boiler  when  the  plates  are  raptured  and 
opened  by  a  steady  pressure  from  within, 
aad  those  explosions,  the  effects  of  which 
seom  to  exceed  any  thing  that  could  be 
imagined  would  result  from  an  accident  of 
this  character ;  this  last  has  been  properly 
called  by  the  French  exploritnu  fulminaniet. 
Not  only  is  the  boiler  burst  under  these 
eirenmstances,  but  the  whole  or  a  part  of  it 
is  projected  with  the  rapidity  and  force  of  a 
rocket,  and  although  weighing  six  or  eight 
tons*  may  be  thrown  to  a  distance  of  many 
hundred  feet  f^m  its  original  position,  even 
when  the  rupture  of  the  boiler  is  of  small 
dimensions. 

It  will  be  remarked,  that  in  these  cases 
the  opening  made  in  the  boiler  is  always  in 
the  end  opposite  to  the  direction  in  which 
tbe  boiler  is  thrown ;  in  other  words,  It  is 
projected  by  tbe  reaction  of  the  steam, 
which  escapes  sgaiost  the  air ;  and  in  fact, 
is  subjected  to  precisely  the  same  action  as 
a  rocket.  No  gradually-increased  pressure 
could  eanse  a  result  of  this  description,  and 
it  is  not  so  much  an  immense  pressure  that 
is  required  to  produce  this  as  a  very  rapid 
dcTelopment  of  that  pressure.  An  iron 
bomb-shell,  seireral  inches  in  thickness,  may 
be  burst  by  two  or  three  pounds  of  powder, 
although  we  might  condense  with  safety  into 
the  same  shell  fifty  times  tbe  amount  o(j[as 
formed  by  the  combustion  of  the  powder ; 
the  fact  is,  that  although  the  powder  does 
not  form  gas  enough  to  explode  even  a 
much  thinner  shell,  if  the  gas  were  gradually 
formed,  still,  in  the  actual  state  of  things, 
its  rapid  deTclopment  more  than  compen- 
sates for  the  want  of  qusntity,  and  the 
eiFects  produced  are  far  more  terrific  than 
those  which  conid  be  produced  by  a  steady 
pressure,  howcTcr  great. 

The  same  fact  is  still  more  remsrkable 
with  that  class  of  bodies  called  fulminating 
powders,  which,  when  exploded  in  small 
quantities  in  close  yessels  of  great  strength, 
will  burst  them  with  prodigious  violence, 
even  when  the  gas  formed  from  the  corn- 
bastion  of  the  powder  would  not  more  than 
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fill  the  capaeity  of  the  Teseel  s  this  is  owing 
entirely  to  the  instantaneous  production  of 
the  explosive  force. 

These  remarks  are  merely  to  show  the 
necessity  of  separating  the  study  of  the  two 
classes  of  boiler  explosions;   the  first  of 
which  arises  from  either  deficiency  in  the 
strength  of  the  boiler  or  from  carelessly 
overburdening  a  boiler  of  proper  strength 
(a  too  frequent  occurrence).    The  engines 
of  most  steamboats,  when  in  proper  motion, 
are  said  to  exhaust  the  boiler  three  times  in 
the  course  of  a  minute ;  so  then,  when  the 
engine  is   stopped,   this  large  amount  of 
steam  will  accumulate  in  the  boiler  if  proper 
care  be  not  used  to  prevent  it.    The  water 
in  the  boilers,  when  the  boat  is  not  in  mo- 
tion, and  with  the  steady  fires,  will  acquire 
fifty  degrees  of  heat  in  two  and  a  half  mi- 
nutes,— and  let  us  suppose  that  the  pressure 
of  the  boiler  is  one  hundred  pounds  per 
square  inch ;  now,  at  the  end  of  two  and  a 
half  minutes,  stoppage,  the  pressure  will 
have  increased  two  hundred   pounds,— for 
it  has  been  ascertained  that  an  increase  of 
fifty  degrees  of  heat  will  double  the  pressure 
of  the  steam ;  and  in  two  and  a  half  minutes 
more,  or  five  minutes  from  the  stoppage, 
the  steam  will  have  accumulated  to  four 
hundred  pounds  pressure  to  the  inch.  Now, 
there  is  doubtless  much  carelessness  in  ob- 
serving the  boilers  when  a  boat  stops,  and 
consequently    the    rapid    accumulation    of 
steam  becomes  a  frequent  cause  of  the  first 
class  of  explosions. 

The  consideration  of  the  more  immediate 
causes  of  the  second  class  of  explosions 
(exploaions  fulminanlet),  are  those  which 
mostly  excite  our  attention ;  and  for  their 
explanation  we  have  to  search  for  some  con« 
dition  of  the  interior  of  boilers  that  will  give 
rise  to  a  rapid  evolution  of  steam. 

A  cause  very  commonly  admitted,  and  one 
in  which  there  is,  doubtless,  great  truth,  is, 
that  of  the  water  getting  below  the  fire  line 
of  the  boilers,  a  considerable  portion  of  the 
boiler  becoming  exposed  to  the  fire  without 
water  being  in  contact  with  it,  thereby  get- 
ting greatly  overheated  and  diminished  in 
strength. 

While^the  engine  is  at  rest  and  the  safety 
valve  closed,  the  water  remains  quiescent 
under  the  accumulated  pressure  on  its  sur- 
face; the  moment  this  pressure  is  diminished 
by  working  the  engine  or  opening  the  safety 
valve,  a  frothing  or  boiling  in  the  water  takes 
place,  its  surface  is  rsised  and  brought 
agaiiv  t  the  overheated  sides  of  the  boiler, 
an  immense  amount  of  steam  is  rapidly 
formed,  and  neither  the  safety  valve  nor  the 
cylinders  will  allow  a  suflSciently  rapid  es- 
cape of  steam,  to  prevent,  in  many  in- 
stances, a  terrifio  explosion;  particularly 
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Wfaeh  the  boiler  II  llrftAdy  Of«itMr|kd  by  ft 
Iteady  |)rttBtire,  ^etk  In  its  natural  ton- 
stniction,  and  the  iroli  diittittilhed  fib 
stredfrth  b^  the  heat  to  which  it  i«  shb- 
Jeeted.  In  the  mindi  of  iholt  persons  thfi 
is  cotilldered  a  flreqttetkt  cattse  of  this  dais 
of  etplosiotts. 

It  is  ihststed  oil  by  tfilmy,  that  aecldeiitA 
oceur  #heil  the  proper  quantity  of  wtter  il 
In  the  boiler,  the  boiler  strooK,  and  the  prel* 
sttre  iiot  beyond  its  ttDrtnil  condition.  Now, 
it  is  ftsked  bow  is  il  possible,  tindet  these 
circadQStanees,  for  otie  of  thesd  eiplOstons 
to  take  |>laee?  In  Tain  hare  explaiil* 
tions  been  sobght  after,  fttid  We  either  qtilt 
the  sdbject  in  deipalr  of  flndiiiit  oMt  this 
canse,  oi*  in  disbelieting;  that  it  can  bappell 
under  those  eirchmsUinceft.  I  riiiast,  hoW- 
erer,  Stkte,  that  after  k  tery  close  etattahii* 
tlon  df  the  snbjlsct,  I  see  reason  to  ht- 
Iteve  thit  a  fftpid  formliiott  of  sttiatt  taajT 
take  place  hnder  the  drcttttiStane^ls  allttded 
to  above,  And  explosion!  retnlt. 

In  Itndyinflr  the  canseS  of  the  explosion 
of  boiler!,  it  is  nsaal  to  proceed  by  takin| 
into  bottsideratlon  the  Ordinary  properties  m 
^ati»r,  knd  the  laws  of  liquids  with  refereneb 
to  beat,  presumini^  that  we  understand  all 
the  laws  that  water  obeys  in  being  heated 
fToih  the  freezing  point  to  600**  or  inore. 
But  the  fket  is,  that  as  fkr  as  oor  knowledge 
goes,  water  does  not  obey  a  regular  !et  of 
laws  with  reference  to  the  action  of  heat 
upon  it-^in  this  respect  it  has  many  peca* 
liarities. 

Commencing  with  water  at  the  ordinary 
temperature,  and  gradually  abstracting  heat 
from  it,  the  water  contracts,  and  continues  to 
do  so  until  it  reaches  40°,  when  any  diminu- 
tion of  temperature  will  cause  it  to  expand 
until  it  reaches  freezing  point.  Here,  then, 
is  a  circumstance  occurring  in  water  con- 
trary to  what  we  knew  of  as  belonging  to 
other  liquids,  which  contract  by  the  abstrac- 
tion of  heat  down  to  their  freezing  point. 
Again  ;  it  is  usually  considered  that  if  any 
thing  is  fixed,  it  is,  that  water  becomes  solid 
when  reddced  to  32*'  (its  freeaing  point); 
yet,  singtlhr  to  say,  this  is  toot  the  case, 
for,  under  certain  circumstances  (as  that  of 
perfect  repose),  water  may  be  reduced  to  a 
temperature  lU*"  or  12*'  below  the  fTeexing 
point  Without  becoming  solid;  this,  then,  is 
another  peehllaritt  belonging  to  water  that 
no  other  liquid  we  know  of  posseatet. 

If  we  consider  the  temperature  at  which 
water  may  be  heated  in  the  open  air,  with- 
out boilibg,  a  third  still  more  refaiarkaUe 
peculiarity  will  be  seen.  Nothing  appean 
better  settled  than  that  water  boils  at  212"* 
iu  open  f  essels,  and  that  it  cannot  be  heated 
beyond  that;  now  It  has  been  eiearly  provedy 
and  the  expehiieiit  Utely  repeated  by  Pr6- 


fMSor  l^araday,  it  the  Aoytl  IMIMItiOtt,  that 
water  eoflipletety  deprived  of  air  may  be 
heated  hk  aU  open  naisel  to  250**  or  2W 
without  commencing  to  boll,  but  onee  thd 
ebuUttioh  beginii  steam  is  given  off  hi  aft 
explosive  mattaer,  and  all  the  heat  tikat  kae 
accumulated  between  212^  and  260%  enters 
instantly  into  the  formation  of  steam,  the 
water  ialls  to  8ia''»  and  the  regular  eb^Ui* 
tion  continueai  Seeing  .then  l£i  existence 
of  this  latter  peculiarity  in  wateri  what  then 
is  there  Irrational  in  supposing  that  water 
in  a  boiler  may  acquire  a  temperature  be- 
yond that  due  to  the  pressure  of  steam  on 
the  surface  ? 

When  the  boiler  is  perfecUj  dose,  and 
the  water  heated,  It  does  not  boil,  but  gradu- 
ally increases  in  temperature,  a  pressure  o^ 
Steam  accumulating  aoove  the  surface  of  the 
water,  just  in  proportion  to  the  tempera- 
ture  of  the  water ;  and  according  to  experi- 
ments made,  water  in  a  bolter  at  300°  ought 
to  furnish  steam  exerting  a  pressure  oi  a 
little  more  than  60  lbs.  to  the  square  inch* 
Suppose  ttien  a  boiler  to  be  in  that  condi« 
iton,  and  the  water  should  continue  to  ao- 
quire  beat,  without  that  heat  converting  any 
additional  quantity  of  the  water  into  steam ; 
(a  very  rational  supposition  when  we  see 
that  water  in  an  open  vessel  can,  under  cer- 
tain conditions »  be  heated  40°  or  50°  above 
212^y  without  the  formation  of  steam;)  and 
suppose  the  water  arriving  to  320°,  and  the 
pressure  of  steam  be  at  60  lbs.,  which  in 
30  lbs.  lower  than  what  is  due  to  water  at 
320°.  Should  now  any  disturbance  of  this 
state  of  things  take  places  either  by  the 
opening  of  the  safety-valve,  or  by  the  work- 
ing of  the  engine,  the  water  would  dvolve 
with  prodigious  rapidity  an  amount  of  steaaa 
due  to  this  excess  of  20°,  and  we  cannot 
properlv  estimate  the  rapidity  with  which 
this  will  take  place,  as  every  particle  of 
water  gives  out  almost  at  the  same  instant  a 
portion  of  steam,  and  even  this  rapidly-in- 
creased pressure  of  30  lbs.  might  be  suffi- 
cient to  endanger  the  boiler. 

Now,  if  it  be  possible  for  the  water  to 
acquire  40°  or  50°  more  temperature  than  it 
ought  to  have,  in  conaideration  of  the  pree- 
sure  of  the  steam  upon  the  snrlaoe  we 
should  be  liable  at  any  moment  to  have  the 
pressure  on  the  boiler  doubled  almost  in- 
stantaneously. 

These,  then,  are  indications  that  1  advanoe» 
thinking  them  worthy  the  attention  of  those 
engaged  in  investigating  the  subject^  and 
insy  be,  seeking  for  the  oause  of  those  ex- 
plosions, when  every  thing  connected  with 
the  boiler  is  apparently  as  it  should  be. 
This  is  one  of  those  explanations  that  can 
only  be  properly  determined  by  experimeftt. 

Thetv  are  mkny  itt^^dled  btUWi  of  the 


piii8ffiNTi(n»  0*  fijtPLdsioNS  m  feOiLtifts. 
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Mpldifoii  <A  bblltot  that  atfl  IdttietimM  ifi- 
tilted  nbtfti  WitK  ■  gnat  deal  of  tenacity  b^ 
their  tdTOcatel.  It  ii  oceaiionall^  itated, 
nrheii  all  dtber  explanatlona  fktl  to  aceottht 
for  a  pattictlUr  explosion,  that  electricity 
hid  been  the  (Sanae,  iHthoat  telling  how  thUi 
eleetticitf  could  be  formed,  and  whea 
formed,  how  it  eonld  burst  a  boiler. 
Althbugh  it  la  ntiaiible  to  render  a  boiler, 
iHth  ateam  eaeaptng;,  electric,  It  niuM  be  In- 
lulated  for  thit  purpose  either  on  glass  rodi 
or  some  other  non-conductor  of  electricity. 
But  in  the  bike  of  boilets  as  the^  are  con- 
structed, this  insulation  doM  not  etist) 
yet,  if  hf  any  hasird  a  prodigiotti  amodnt 
of  electricity  wdi  accumulate  in  a  boiler, 
firom  the  known  dondaotlbility  of  mfttali, 
the  defctrieity  could  be  diaoharged  from 
the  boiler  wlUiout  disturbing  the  most  deli* 
cute  (Jart  of  its  structure.  And^  eould  wO 
accumulate  the  electricity  of  a  flash  of 
lightobg  on  a  Steam  boiler,  from  the  known 
relation  of  metals  to  eleetHdty,  it  would  ba 
ditchaned  With  tiiti  same  hsrmless  result  to 
the  boiler. 

Anothei*  catise,  occasiotaally  adtstided,  is, 
that  theezplosidn  df  hydrogen  gas  his  burst 
the  boiler.  l*his,  tloweter,  is  ho  mota  ten- 
able than  the  cAus^  df  electricity ;  for  #e 
must  first  learn  how  this  gas  is  formed,  and 
once  formed,  how  it  can  produce  an  explo- 
sion. Direct  experiments  hai^e  been  made 
by  eYaporatinit  water  to  dryness  in  a  boiler, 
and  examining  from  time  to  time  the  steam i 
without  finding  any  hydrogen  gas  mixed 
with  it.  In  order  to  form  hydrogen 
from  the  water,  or  vapour  of  water  ill 
the  boiler,  it  is  necessary  that  the  sides 
of  the  boiler  should  be  at  i  red  heat, 
— a  temperature  at  wbick  the  iron  is  di- 
minished to  one-sixth  its  ortgiaal  strength  ; 
and  it  Is  therefore  piresumable,  before  this 
state  of  things  could  otcnr^  the  integrity  of 
the  boiler  wohld  be  injured  by  the  ordinary 
pressure  of  steato.  Bttt  Suppose  that  the 
hydrogen  be  formed  by  the  decomposition 
of  the  Tadour  of  water,  against  the  red-hot 
aides  of  the  boiler,-i-that  the  iron  combines 
with  thfe  nxygen  of  the  water,  and  liberat<ii 
the  hydrogen,  how  is  this  to  explode?  fdf 
hydrogen  gas  is  inexploslve ;  it  Is  a  mixture 
of  hydrogen  and  oxygen  gas  that  is  explo- 
dYC,  not  pure  hydrogen  gas ;  and  as  there  is 
no  way  that  we  can  possibly  divine,  by 
which  the  hydrogen  could  be  fomifthed  with 
oxygen,  this  bydrogta  explanation  for  the 
explosion  of  boilers  becomes  groundless. 

There  is  yet  another  explanation,  more 
commonly  regarded  ss  a  tause  of  explosion 
than  either  of  the  last  (wo ;  it  is,  the  injec- 
tion of  cold  water  into  an  oter-  heated  boiler 
that  has  been  eihausted  of  its  water.  It  is 
the  opinion  df  those  #hd  hate  Intestigated 


this  Experimentally,  that  lid  daflj^er  fean  arfsd 
from  letting  cold  water  into  a  hot  boiler  $ 
and  among  those  whose  investigations  have 
led  them  to  adopt  thia  conclusion,  are  Mr. 
C.  Erans,  of  Pittsburgh,  and  a  committed 
of  gentleman  at  the  norib,  now  engaged  lii 
investigating  the  subject  of  the  ezploslod  of 
boilers. 

Mr.  Stillman  (df  the  firm  of  Stillman  And 
Allen,  engine-makdts,  New  York)  on  ond 
occasion.  Seeing  the  engine  of  the  shop  stop 
iHthottt  atiy  appSivttt  cause,  on  examioatiofa 
found  that  all  the  water  was  out  of  thd 
boiler,  ahd  the  flues  very  hot;  he  Imme- 
diately turned  the  cold  water  od,  and  as  thd 
water  entered  the  boiler,  he  cbuld  trace  Its 
elevation  by  looking  ihto  the  flues,  and  see 
them  gradually  edoled  down.  This  experi- 
ment might  ai^pear  dangerous  to  some,  but 
ufion  a  little  reflection,  I  have  no  doubt  it 
would  seem  a  harmleas  one.  Boiling  water 
admitted  under  the  same  circumstances 
might  be  dangerous. 

An  explanation  has  been  attempted  to 
account  for  the  explosion  of  boilerS  by  M. 
^outigny,  of  FrSnce,  which  involves  a  pecu- 
liar condition  of  water  on  hot  surface;  it 
has,  however,  not  sufficient  practical  beai'- 
irig  to  be  insisted  upon  here. 

80,  from  what  has  been  Stated  in  this 
lecture,  the  immediate  causes  of  the  explo- 
sion Of  boilers  are  reducible  to  two.  An 
immense  steadily-increased  pressure,  pro- 
ducing the  bursting  of  boilers  properly 
Speaking — and  a  rapid  formation  of  a  largd 
amount  of  steam,  productive  of  explosions ; 
and  the  manner  in  which  these  conditions 
Were  probably  brbdght  about,  have  been 
mentioned  In  mil. 

It  is  not  sufficient  that  we  shoiild  knO# 
the  cause  of  these  accidenti,butit  is  equally 
important  to  seek  after  the  manner  of  reme- 
dying them. 

First  of  all,  the  freqnencv  of  these  acci- 
dents would  be  most  wonderfully  diminished 
could  the  use  of  high  pressure  steam  be  dofae 
away  with,  and  low-pressure  boats  be  sub- 
stituted. Doubtless,  the  Ingenuity  ot  our 
mechanics  could  devise  some  system  of  low- 
pressure  boat  adapted  to  theSe  itatei-s,  if 
steam-boat  proprietors  woUld  be  willing  td 
enter  into  So  great  a  reform. 

Again ;  high-pressure  engines  could  be 
made  to  work  with  a  lower  presure  than  la 
now  used,  whicih  might  be  done,  and  their 
|>ower  rated  lower;  as  it  is,  the  pressure 
used  in  steam -boats  on  the  western  waters 
surpasses  everything  that  is  dreamed  of  in 
other  parts  of  the  world,  except  on  locomo- 
tives, whole  boilers  far  exceed  in  strength 
every  othef  description. 

As  regards  the  construction  of  the  boilers, 
I  would  merely  state  that  the  ties  used  to 
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ttrengtben  the  boiler  cea  not  be  too  many, 
and  that  they  ought  not  to  be  futeoed  ^- 
rectly  to  the  platei  of  the  boiler,  but  where- 
OTer  they  are  riveted  on,  an  iron  band  ahonld 
go  aronnd  the  boiler,  and  the  riveta  paaa 
through  the  boiler  plate  and  the  bands; 
this  wonld  donbtless  giTe  great  additional 
•trength  to  the  boiler. 

The  safety*TalTef  should  be  larger  or 
more  nnmerons,  to  give  snfficient  Tent  to 
any  sadden  formation  of  steam.  Some 
oontriranee  should  be  need  to  prevent  the 
boiler  from  being  overheated,  and  there  is 
none  better  than  the  plogs  of  fusible  metal 
placed  in  that  part  of  the  boiler  immediately 
over  the  Are,  which,  on  the  water  arriving  at 
too  high  a  temperature,  would  melt,  and  let 
the  water  out  upon  the  fire.  There  is  yet 
another  method  that  has  been  devised  for 
this  purpose,  that  was  proposed  some  years 
•go  by  Dr.  BLiddell,  and  has  since  been  made 
the  subject  of  a  patent  by  some  one  else.  It 
is  based  upon  the  difference  of  the  expansion 
of  copper  and  iron  by  heat.  A  copper  rod, 
nearly  the  length  of  the  boiler,  is  fastened  in 
one  end  of  it,  and  the  other  end  is  attached 
to  a  valve  which  slides  over  an  opening  on 
the  bottom  of  the  boiler :  now  this  rod  lies 
immersed  in  the  water,  and  as  the  boiler 
and  water  become  heated,  the  boiler  and 
the  copper  rod  both  expand,  but  the  copper 
rod  expands  more  for  the  same  amount  of 
heat  than  the  iron  does,  the  consequence  is, 
that  the  valve  on  the  bottom  of  the  boiler  is 
moved ;  there  is  nothing  easier  than  to  so 
arrange  the  position  of  that  valve  with  refer- 
ence to  the  opening  in  the  boiler,  that  when 
the  water,  and  consequently  the  rod,  are 
heated  to  a  certain  temperature,  the  valve 
will  uncover  the  openiog,  and  let  out  a  por- 
tion of  water  upon  the  fire,  which  being 
partly  extinguished,  will  permit  the  boiler 
to  oool,  the  rod  to  contract,  and  the  opening 
be  again  covered  up.  This  method  could 
no  doubt  be  rendered  practical,  although  I 
am  not  aware  of  its  ha? ing  had  any  applica- 
tion. 

The  next  most  important  step  to  take  in 
this  matter  is  that  by  legislation ;  for,  let 
the  ingenious  invent  what  remedies  they 
please,  to  prevent  the  explosion  of  boilers, 
there  are  always  a  number  of  the  reckless 
and  indifferent  who  will  not  adopt  them, 
and  even  neglect  the  ordinary  precautions 
of  safety.  In  this  place  a  boiler  explosion 
takea  place — forty  or  fifty  lives  are  destrojed 
— a  kind  of  invet ligation  is  made,  which 
generally  results  in  finding  out  nothing  as 
to  the  cause  of  the  explosion,  and  exone- 
rating all  those  responsible  in  the  matter. 
This  is  not  owing  to  any  deficiency  of  will 
or  xeal  en  the  part  of  those  whose  business 
it  is  to  investigate  it,  but  from  want  of  a 


proper  method  as  well  as  judidont  laws  to 
enforce  the  results  of  their  investigation. 

Why  not,  as  in  other  countries,  make  it 
criminal  to  carry  over  a  certain  preaanre  of 
steam  ?  for  most  surely  it  is  criminal  to  jeo- 
pardize the  lives  of  those  who  entrust  them* 
selves  to  your  care.  Certainly  there  is  no 
mens  wholesale  species  of  manslaughter  than 
that  which  results  from  many  of  tLO  explo- 
sions occurring  on  these  waters,  and  there 
is  no  body  of  men  more  responsible  for  it 
than  the  Legislsture  of  the  various  States, 
for  it  is  in  their  power  to  diminish  the  fre- 
quency of  them. 

Let  them,  as  I  before  said,  enact  laws 
making  it  criminal  to  carry  over  a  certain 
pressure  of  steam ;  make  it  necessary  to 
have  a  safety  valre  enclosed  beyond  the 
reach  of  any  one  on  board  of  the  boat; 
make  it  punishable  to  insert  any  thing  but 
fusible  metal  in  the  holes  of  the  boiler  meant 
for  that  purpose.  The  Legislaturea  of  the 
various  Western  States  ahould  also  make  a 
joint  appropriation  of  some  twenty  or  thirty 
thousand  dollars,  to  investigate  the  exploeioa 
of  high-preasure  boilers,  not  by  experiments 
made  on  smsll  apparatus,  but  on  boilers  of 
the  dimensions  ordinarily  in  use.  And  if 
these  means  be  resorted  to,  the  columns  of 
our  papers  will  not  be  dsily  filled  with  those 
lamentable  boiler  explosions  which  have  be- 
come a  reproach  to  the  steam  engine  on 
these  waters,  and  are  considered  in  other 
parts  of  the  world  as  discreditable  to  a 
nation  that  has  sueh  just  cause  to  boast  of 
its  rapid  strides  in  civilization,  arts,  and 
science. 

The  FyaniHn  Journal  makes  the  follow- 
ing remarks  on  the  preceding  lecture : — Aa 
regards  the  bearing  of  Faraday 'a  experi- 
ments, to  which  Dr.  Smith  alludes,  we  think 
that  if  he  will  read  them  again  attentively, 
he  will  find  them  aa  inapplicable  to  the 
case  of  steam  boilers,  as  the  apheroidal 
state  of  the  water  propoaed  bj  Boutigny. 
For  the  phenomenon  depends  on  the  perfect 
stillness  of  the  water,  requires  that  the  sur* 
face  of  the  vessels  should  be  very  smooth, 
the  water  free  from  air  (which  is  never  the 
esse  in  practice),  and  the  vessels  compara- 
tively deep  and  not  too  large  (a  common 
glaas-test  tube  will  show  Uie  experiment 
very  satisfactorily,  as  msny  an  unfortunate 
chemist  who  has  been  manipulating  in  too 
much  of  a  hurry  can  tell).  The  shaking  of 
a  steamboat  or  locomotive  boiler,  the  deposit 
of  insoluble  matters,  or  the  rough  surface  of 
the  inside  of  a  boiler  in  use,  by  giving  rise 
to  an  evolution  of  steAm,  would  always  in 
practice  prevent  tlie  phenomenon,  though 
we  suppose  that  in  stationary  boilers  with 
hanging  tubes  the  case  might  occur. 
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HXPIUIUim  WITH  FIBB-AmMS. 

Some  ezperimeiits  hare  recently  taken 
plaee  at  Woolirich  to  test  the  oapabilitiei 
of  Mr.  Colt'i  and  Mr.  Adams's  reToWen, 
and  Mr.  Sears's  needle  guns  and  carbine ; 
the  following  report  of  which  we  extract 
from  the  daily  papers : 

The  experiments  were  commenced  with 
Mr.  Colt's  roYoWing  pistols  at  50  yards 
range,  and  the  praetioe  was  very  good,  in 
several  instances  the  whole  of  the  six  balls 
striking  the  target,  which  was  abont  six  feet 
aqnare.  Mr.  Adams  then  tried  his  revol?- 
ing  pistol,  which  diflfers  from  Mr.  Colt's  in 
haling  no  ramrod,  the  balls,  which  were  all 
of  a  conical  shape,  being  merely  placed  in 
the  revolving  receptaelM  with  the  thumb, 
and  the  percussion  caps  placed  in  tlieir 
proper  position  for  firing  by  a  spring  feeder. 
when  Mr.  Colt's  six  charges  are  fired,  the 
cook  of  the  pistol  is  drawn  back  by  the 
thumb  on  each  firing,  but  the  action  is  dif- 
ferent in  Mr.  Adams's  invention ;  the  work  j 
which  discharge  the  percussion-caps  do  not 
haTO  any  outside  projection,  and  are  yet 
eapable  of  eaoting  the  firing  to  be  very 
rapid  In  succession,  and  the  reports  very 
sharp,  as  if  the  balls  had  been  projected 
with  great  velocity.  Mr.  Colt  used  both 
spheriod  and  conical  shot,  but  all  those 
used  by  Mr.  Adams  were  conical,  and  wad- 
ded with  an  elastic  material  glaed  to  the 
balL  The  firing  of  the  revolving  pistols 
completed,  the  rifle-stand  was  removed  from 
60  to  200  yards  range,  and  the  experiments 
eommenced  with  Mr.  Sears's  needle-gun. 
The  ball,  1^  ounce  la  weight,  used  in  Mr. 
Sears's  gun  Is  of  a  conical  shape,  and  the 
dbarge,  2^  drams  of  powder,  with  a  small 
quantity  of  igniting  composition,  is  made  up 
in  a  similar  manner  to  a  ball-cartridge,  and  is 
placed  in  its  firing  position  with  the  greatest 
ease,  the  loading  being  at  the  breech  of  the 
gun,  and  consequently  no  ramrod  is  re- 
quirod.  When  the  charge  is  placed  in  the 
chamber,  a  slidmg  cover  is  pushed  forward, 
which  so  effectually  prevents  the  smallest 
portion  of  the  powder  escaping,  that  a 
greater  range  is  obtained  with  a  compara- 
tively smaller  charge  than  can  be  obtained 
by  any  other  means  yet  triedj  and  the  com- 
bustion of  the  projective  materials  is  so 
complete  that,  apparently,  hundreds  of 
rounds  may  be  fired  without  materially 
soiling  the  interior  of  the  barrel,  or  render- 
ing it  necesaary  to  cleanse  it.  The  perfect 
nature  of  the  combustion  was  repeatedly 
tasted  by  placing  clean  white  paper  over  the 
part  where  the  charge  was  inserted,  and  it 
was  invariably  exhibited  as  clean  and  free 
from  stain  as  it  was  when  applied.  The 
next  gun  experimented  with  was  one  of  the 
present  service  gun-barrels,  fitted  with  Mr. 


Sears's  invention,  in  whieh  the  charge  and 
ball  are  inserted  in  one  cartridge  under  the 
gan,  and  the  firing  took  place  at  400  yards 
range,  to  show  its  capabilities  when  fitted 
with  Mr.  Sears's  invention.  The  firing  with 
both  guns,  and  with  a  carbine  carrying  a 
ball  of  one  ounce  in  weight,  with  a  charge 
of  li  drams  of  powder  (abont  half  the  usual 
service  charge)  was  remarkably  good.  There 
were  135  rounds  fired  from  the  two  muskets 
and  80  from  the  carbine,  several  times  in 
rapid  succession, — the  pieces  being  capable 
of  firing  20  rounds  in  two  minutes;  and  yet 
there  was  no  appearance  of  any  of  the  parts 
heating  or  getting  tbe  least  out  of  order 
during  the  whole  time  of  trial. 


THB  SUBMAUNB  TBLBOBAPH* 

The  preparations  for  making  another  at- 
tempt to  lay  down  a  line  of  electrical  com* 
munication  at  the  bottom  of  the  sea  between 
the  English  and  French  coasts  are  rapidly 
progressing  to  completion.  That  It  is  poa- 
sible  to  transmit  a  current  of  galvanic  dec* 
tridty  from  one  shore  to  the  oUier  by  means 
of  an  insulated  wire  deposited  in  the  bed  of 
the  Channel  was  fully  demonstrated  by  the 
experiment  of  last  year,  unsuccessful  as  It 
was  in  permanently  eatablishing  the  oommU'- 
nication.  The  only  question  now  remaining 
to  bo  solved  is,  whether  sufficient  measures 
can  be  adopted  to  insure  the  connecting 
chain  against  the  casualties  which  proved 
fatal  to  the  project  aa  originally  designed^ 
and  according  to  the  plan  now  finally  deter- 
mined upon  there  is  every  prospect  of  at- 
taining the  desired  end.  The  essential  con- 
ditions upon  which  the  success  of  the  under- 
taking have  been  shown  to  depend  are,  in 
the  first  place,  that  the  conducting  mediusa 
should  be  so  securely  isolated  as  to  resist 
the  pressure  of  the  immense  mass  of  water 
to  which  it  will  be  subjected,  and  should 
unite  the  flexibility  requisite  to  allow  of  its 
being  easily  coiled  and  uncoiled  with  a 
strength  and  weight  sufficient  to  enable  it  to 
retain  its  position  at  the  bottom  of  the  sea, 
and  to  resist  any  ordinary  violence  from  the 
natural  action  of  the  waves ;  and,  secondly, 
that  the  points  on  either  coast  to  be  con- 
nected should  be  so  chosen  that  the  Unc 
between  them  present  no  other  causes  of 
accident  than  have  been  foreseen  and  guarded 
against  in  the  preparation  of  the  connecting 
line,  and  that  the  effect  of  these  be  reduced 
to  the  least  possible  amount.  The  line  of 
communication  which  is  now  being  manu- 
factured at  Wapping  will,  it  is  expected, 
entirely  fulfil  the  required  conditions.  It 
consists  of  four  copper  wires  of  the  thicknesa 
of  an  ordinary  bell- wire,  cased  in  gutta  perchaf 
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and  twiMd  with  a  corr«>pon4iiig  number  of 
bampan  ttraads  iteeped  in  a  miztora  of  Car 
and  tallow  into  a  rope  of  about  an  ineh  dia« 
aaatar.  Another  atrand,  aimilarly  prepared, 
ia  wound  tranaTeraely  round  thia,  and  finally 
ten  wirea  of  galvanized  iron,  about  a  third 
of  an  ineh  thick,  are  twined  round  thie 
•onftral  eof e  and  form  a  loUd  and  at  the 
aama  time  #azible  eaaing.  The  whole, 
arhen  thui  eomplatod,  haa  the  appearanee  of 
an  ovdioary  4i-ineh  metallic  cable.  The 
maahinary  by  which  thii  is  eflboted  ia  ax* 
tieaialy  almpia,  and  the  work  pfoeeeda, 
night  and  day,  with  the  otmoat  regularity. 
▲  hngo  ooil  ia  thua  being  formed  In  one 
oontinuoni  piaae  at  the  rate  of  about  1^  mile 
a  day,  and  will  finally  attain  the  length  of 
24  miles.  The  weight  of  the  entire  rope 
when  finished p  it  ii  estimated|  will  be  from 
170  to  180  tons.  From  time  to  time,  aa 
the  work  prooaeda,  a  galTanIo  current  ia 
paaaed  through  the  wirea,  and  their  oon- 
duoting  power  is  teated  by  a  galvanometer. 
The  Nsulta  thua  obtained  have  been  hither- 
to highly  aatisfaatory,  and  aa  the  whole 
length  ia  now  nearly  completed  there  ia 
•very  reason  to  anticipate  that  the  aama 
aucceaa  will  attend  the  work  to  the  end. 

Mossrs.  Crampton  and  Wollaaton,  the 
aogineera  who  have  undertaken  to  eanry 
out  the  nceeaaary  meaaures  for  eatablishing 
the  Submarine  Telegraph,  have  recently  been 
engaged  in  ezploring  the  coast  in  the  neigh- 
houfhood  of  Calais,  for  the  pnrpoae  of  ae- 
lacting  the  most  advantageous  point  towards 
whieh  to  direct  the  line  of  eommuDieation. 
In  perlorming  thia  teak,  they  have  had  the 
advantage  of  tho  experience  of  Captain  Bul- 
lock, who  is  engaged  in  a  survey  of  the 
Channel,  and  wfaoae  ateam>vecsel,  the  #Var- 
IsM,  has  been  placed  at  their  dispofal.    The 
•tartiag-point  on  the  English  eoaat  whioh 
haa  b^  fixed  upon  aa  the  most  advanta- 
gaoua,  on  account  of  the  nature  of  the  beach 
and  the  oemparative  freedom  from  the  danger 
of  ahips  anchoring  in  the  imaacdiate  vicinity, 
ia  tha  South  Foreland.  The  line  will  be  con- 
ducted down  a  shaft  practised  perpendicu- 
larly in  the  cliif  and  along  a  short  tunnel, 
communicating  with  it  at  right  anglea,  to 
the  beach,  where  it  is  proposed  to  bury  it  at 
BOOM  couaiderable  depth  beneath  the  shingle, 
to  the  lowest  level  of  ebb-tide.    The  spot 
elected  on  the  Frenoh  coast    for   aimiiar 
reasons  is  situated  about  four  miles  to  the 
south  of  Calais,  near  the  village  of  Sanngato* 
The  beach  at  thia  point  oonilsta  entirely  of 
aand.  and  a  ridge  of  sandhiUa,  called  dunM, 
extends  far  •  considerable  diataoce  along 
tha  coast,  protecting  the  a^jscent  country 
from  the  inroeda  of  tha  sea.    The  line  will 
hare  bo  buried  again  to  some  depth  beneath 
tiw  aand,  and  on  raaaUng  tha  Afnet  tha 


communicating  wiraa  wHI  bo  oantinucd 
underground  to  the  telagraphic  station  at 
Calais,  and  brought  into  immediate  com- 
munication with  tne  network  of  telegraphic 
lines  radiating  firom  that  point,  and  am- 
braeing  the  principal  towna  of  tha  oontinent. 
The  line  from  the  South  Foieland  to  Sann- 
gata,  although  not  the  shortest  that  could  be 
drawn  between  the  two  coasts,  is  that  which 
presenta  the  feweat  chancea  of  aeddent.  The 
points  at  the  two  extremes  are  those  wheva 
the  low-water  mark  la  nearsat  the  high;  and 
the  character  of  the  bed  of  the  Channel  lying 
between,  aa  fhr  aa  can  be  ascertained  by 
careful  aoundlngs,  oilbrs  no  peeuliaritiea 
likely  to*ai!bot  tha  integrity  of  the  ooB'- 
ducting  line. 

Every  facility  that  could  bo  gifon  for 
eatablishing  the  connectiofi  of  the  aul>^ 
marine  wire  with  the  telegraphic  station  at 
CaUia  has  been  granted  with  the  greateat 
alacrity  by  the  French  Government,  as  wefl 
aa  by  those  persona  whoae  local  righta  had 
to  be  eonaulted  befSore  the  line  could  be  laid 
down;  and  should  the  experiment  prove 
aaccesaful,  aa  far  aa  regarda  the  tranamia- 
aion  of  tha  galvanic  fluid  serosa  the  Channel, 
the  communication  with  Paris  will  he  almoat 
immediately  estaUiahed.— nmet. 


tPBCIFIOATIONa  OV  BNOLiaH  PATKITM  BV* 

BOI.LVD    DUUNO    THB    WXBB,   BNOIMft 
aBPTBMBBB  10,   1851. 

William  Milnbb,  of  Liverpool,  aalsty- 
box  manufacturer.  JFbr  eeriam  imprwt* 
ments  in  bexet,  §a/ki  or  other  depoiUoriet 
far  the  protection  of  papere  or  other  mate- 
Hab  jivm  fire.  Patent  dated  Maiuh  S, 
1851. 

Theimprovementa  claimed  aa  oonatituting 
this  invention,  are 

1.  The  closing  or  aecuring  of  the  doors 
or  lids  of  iMxes,  safes  or  other  depoeitoriea 
for  the  protection  of  papers  or  other  mate* 
rials  firom  fire,  by  meana  of  a  continuoua 
bolt  or  bolts  on  all  ddea  of  the  same,  ex- 
tending or  expanding  into  suitable  eonti- 
nueus  grooves,  rebatea  or  receases,  formed 
within  the  front  of  such  safea  or  boxea; 
whether  the  simultanaoua  aetion  of  aueh 
oontinuouB  bolt  or  bolta  be  effected  by  Bseans 
of  grooved  plates  acting  against  pins  therein 
or  by  other  equivalent  mechanical  con- 
trivances ;  and  whether  auch  continuoua 
bolt  or  bolts  be  expanded  or  exiended  from 
the  door  or  Hd  into  suitable  grooves,  rebatea 
or.  receases  formed  within  Ihe  front  of  the 
safes  or  boxes,  or  olee  oerad,  that  la,  from 
the  front  of  the  safes  or  boxes  Inlo  grooves 
formed  in  tha  door  or  lid. 

2.  The  coating  of  the  interior  aurfaeea  of 
the  outer  part  of  aafea  (eoBatrneted  aa  above 
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or  ■toriliig  to  the  wttioda 
patented  by  Tbomu  MilMr,  U  1040,)  with 
a  MBMMt  fcmtd  of  p«WeriM4  quarts,  or 
other  aimilar  infuaibla  Material  mixed  witb 
a  mall  praportioBof  bard  wood-doat,  for  tbe 
pMffpoae  of  more  elfeotnally  reaUtiag  tbe 
ifltioB  of  inteiiae  fire  on  the  interior  of  inch 

WiixiAM  Bbwaad  NswvoNf  of  Chan- 
•ary*lBBe,  elril  fogtaieer.  .Fbr  impm$m€nU 
in  portable  bediieads,  and  in  taehinff  koU 
liMe.  (Beinf  a  eonaauvleatioB.)  Patent 
daM  Maioh  S,  lUl. 

Tho  firame  of  the  portable  bedataada  wbieb 
Ifina  one  of  tbe  aabjeeta  of  tbia  patent  n 
eompoead  of  four  teleeeopio  comer-poata 
aad  a  aamber  of  other  ▼erileal  rode,  wbieb 
are  rqaneotfid  to  tbe  oomer*poata  and  to 
each  other  by  levera  arranged  on  tbe  prin- 
ciple of  the  lasy  tonga-^vona  of  tho  anda  of 
eaqti  layer  bf  i«(  attvhed  to  f  mg  «U4Uig 
np  and  down  on  the  ro^,  aa  at  to  admit  H 
the  bad  ftmne  bahif  folded  np  Into  small 
eonpaaa.  ^\ih  \he  9an\e  viaw,  the  oo;nvor- 
poitp  are  ooiopoH^  of  throo  tabaa,  each 
ilidiag  within  the  other,  and  being  held 
attended  bj  fprip^  oatcbea  t  thei^  tubea 
^ra  fli^t«.d|  m  of^^r  t^  prayent  th^lr  toruing 
Tonad  one  within  the  other.  Tha  saobing 
ii  snapcnded  by  rings  and  hooka  from  tbe 
eomer-poatt  ««d  ^a,  ai^4  «rra«geo«iitf 
are  made  for  raising  tbe  head  end  of  it  to  a 
height  anffieient  to  dispense  with  tbe  em- 
ployment of  a  bolatar. 

Tba  iaaproveBM^^ta  in  **  aaeking  bottoma*' 
consist  t^  mablog  \k9  lamQ  ?Ub  goifs  or 
guaaeta  of  elastic  or  oUier  material,  Inserted 
in  different  parta  to  suit  tbe  swell  of  the 
body  at  tbe  abonlders,  hips,  &e. 

Gaimt. — )«  l|iUI(i9g  tho  frame  of  a  port- 
iUa  badataad  ol  a  aerka  of  vertical  roda, 
connected  or  combined  together  with  levers 
«A  Uif  {^Qjcble  o(  t^  lazy  tongs,  foit  coA* 
▼enience  of  folding  into  small  space  when 
required. 

2.  Suspending  tha  laohiog  bed  of  ouxvaa 
or  other  aoitable  material  or  fobrio  by  means 
of  hooks,  rings,  or  other  equivalents  there- 
for, attached  to  the  sides  or  edgee  thereof  9 
and  inaartlDg  into  the  aaekiag,  gores,  gu«- 
sets,  or  pieces  to  fit  the  aweU  of  the  body  at 
the  abouldera,  knees,  hip%,  dec, 

ALrHBD  V^vcf  NTKawTON,  of  Cbauo^ry. 
luae,  rogcbanioal  draughtsman.  For  im- 
prwemeni^  m  MejiMyMwIum  of  maitnaif 
Ar  /Aa  pr^dmeHon  of  a  eompontion  or  com- 
jMfi/Mne  0ppUea&le  to  tkfi  manufacture  of 
\uiicmt  J^^  OfidvazoTnhandJee^  inkatand^ 
dfor-Hobt^  9n4  oiAer  articles  where  hard- 
neat,  eirenfik,  and  dnroMify  are  required. 

(Being  a  communjlCfttiQiu)     PaUat  dated 
March  4,  1351. 


iarai  the  anl^oota  of  tbte  patent,  the  iavaatov 
employs  eaontoboue  or  gutta  pereha,  or  both 
eambiaed,  which  be  mixea  ^th  equal  parta 
of  sulphur,  and  submits  to  a  temperature 
of  2$^  to  800^  Fahr.,  for  a  time  veiying 
from  two  to  all  hours,  and  thua  obtalaa  a 
anbatance  poaseaaing  cbavactariatiea  anala- 
goua  to  those  of  b^M,  bora,  or  jet.  Oar* 
beagta  or  aaipbate  of  magaeaia  or  lima,  or 
carbonate  or  sulphate  of  lime,  or  oalolned 
Breaoh  obalk  and  magneaiaa  oaKba,  tO|[e- 
ther  with  salt  of  lead  or  aine  of  any  ookHtr, 
aballac  and  rosui,  ar  other  ▼egetable  and 
mineral  subetaaoee,  are  alao  reeommended 
to  be  added  to  tbe  eompoaltion  in  pvopor- 
tloaa  varying  Aram  Ipar  to  eight  ooaeea  to 
every  pound  of  gutta  pereha  or  eaontoboue. 
Tbe  eompoiitioii  may  bo  moulded  lato  arti- 
cles  of  the  required  forms,  and  then  sub- 
jected to  beat,  and  hardened  by  being  en- 
closed in  fine  sand  or  9ther  voitabla  oiatar^. 
Qr*  after  haviiig  baan  loUad  into  thin  aheeta, 
it  may  be  applied  to  wood  or  Iron,  and 
caused  to  adhere  ttl^rato  by  heat.  Orna* 
ments  composed  of  tbia  oompoaitieii  may 
bo  alao  oauaed  to  adhere  to  elaatio  banda  by 
Bubmittine  the  bapdf  tQ  the  Tulcanl^llRg 
process  while  in  contact  therewith. 

CVotme.*-'!.  The  treataaeot  of  eaontebono 
or  of  gutta  pereha,  or  of  caoutchouc  and 
gutta  peniha  tombiaadi  ia  tha  manner  de* 
scribed,  for  the  production  of  a  gompoaition 
having  the  qualities  above  mentioned. 

2.  The  completion  of  the  manufacture  of 
the  eomposiHon  or  compositions  described, 
fifter  their  applipat^on  to  the  manufacture  of 
the  articles  mentioned  in  the  title. 

8j^c{fifiaihn  JhtOf  kmt  not  Mnrolled, 

James  Leach,  of  liitileborovgh,  Lan- 
oaater,  cotton  spinner.  For  certain  improve" 
ments  in  maehtaery  or  apparatifsfor  card' 

inSlt  spiWiifit  dOKbUng,  iii  tiHttinff  fotton 
and  other  fibrous  substances.  Patent  dated 
March  3, 1851. 


lUIOgNT  AMERICAN  PATENTS. 

AppARAiua  VOR  RoLi,iNo  Tapxred 
METALLIC  Rods.     William  Clag^ 

My  invention  caosiata  in  the  adaptatioa 
to  rolling  machinery  of  pistons  bearing 
against  confine^  coluomR  of  wateTt  or  other 
non-eiaitic  fluid,  Uie  ends  of  the  piston-roda 
maintaining  or  affording  the  means  of  beep- 
ing the  bearings  of  the  rol^ra  from  ihl^iog 
their  poaitiua^,  excepting  aa  tbe  ooiamaa  of 
water  are  allowed  to  rel»x  their  resi^taaee, 
by  a  slow  and  gradual  escape  of  tlo  0uid 
frov  the  cylinder  or  chamber  through  an 
adjustable  valve. 

CEoim.-r-What  I  claim  as  n\y  invantion. 
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b  permiUiBg  the  roUert  to  recede  from 
each  other  by  meaoi  of  the  hydraalic  appa- 
ratusy  coDttmcted  and  arranged  sabatan- 
tially  as  described. 

And,  secondly,  the  adjestable  screw  in 
conjonction  with  the  apparatus  claimed 
abofe,  whereby  bars  of  metal  are  enabled 
to  be  rolled  tapered  for  a  portion  of  their 
length,  and  parallel  for  the  remaining  part 
thereof. 

iMPnOVSMBNT    IK     BmUT     MaoHINBB. 

j€ku  HollmgMworih, 

C7etfli.— The  soonring  and  freeing  wheat 
of  smut  and  other  impurities,  by  throwing 
up  the  grain  on  to  the  inclined  face  of  a 
ehimney,  fitted  to  an  opening  along  the  top 
of  the  concaTO  in  combination  with  the  in* 
clined  aprons  U,  for  transferring  the  grain 


from  end  to  end  of  the  cylinder^  that  it  may 
be  discharged,  as  set  forth. 

iMPnOVBMlMT  IN  WlNMOWING  MA- 
CHINES.    0/nrer  Einier. 

The  object  of  my  improTcment  la  to 
effect  a  more  perfect  separatioD  of  the  wheat 
from  the  pieces  of  straw,  chaff,  cheat,  smalk 
grains,  dirt,  &c.,  than  can  be  performed  by 
machines  of  the  ordinary  constrnclion,  nn- 
less  the  grain  is  run  through  them  two  or 
more  times. 

Claim. — Placing  the  screw  in  an  inelineA 
position  aboTC  the  fan,  and  extending  the 
whole  length  of  the  machine,  by  which  the 
wheat  is  thoroughly  silted  before  beinc 
acted  upon  by  the  blast,  in  oombinatioD 
with  the  direction  of  the  blast  at  right 
angles  to  the  screw,  as  aboTO  set  forth. 
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Oan  Borden,  Jan.,  of  Oal^eaton,  Texai,  in  the 
United  Slates  of  Ameriea,  msnufiM^turer,  for  Im- 
proTemeute  in  the  treatment  of  cenain  animal  and 
Tegetable  tubetancee,  to  render  them  more  conve- 
nient for  use  as  articles  of  food,  and  for  their  better 
preserratlon.    Septembers;  six  months. 

John  Blair,  of  Inrine,  Ayr,  North  Britain,  gen- 
tleman, for  certain  improvements  in  beds  or  couches 
and  other  articles  of  ftimiture.  September  11;  six 
months. 

John  Rowland  Crook,  of  Birmingham,  hatter. 


for  ImproTements  in  hats,  eaps,  and  bonnster    9^- 
tembsr  11 ;  six  months. 

David  Main,  of  Beaumont-square,  UIMIesez, 
engineer,  for  improvements  In  steam  ebgines  and 
in  furnaces.    September  1 1 ;  six  months. 

William  Jean  Jules  Varillat,  of  Ronen,  France, 
manufacturing  chemist,  for  improvements  in  the 
extraction  and  preparation  of  colouring,  tanning 
and  saccharine  matters  flrom  various  vegetabM 
substances,  and  in  the  ^paratus  to  be  employed 
therein.    September  11 ;  six  months. 
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Proprietors'  Names.  Addresses.  Subjeets  of  Design* 

Sept.    fi     2935     A.  Marion  and  Co Regent^street Pencil'«utter  and  sharpener., 

„      29S6      JohnCla9Son Dublin Royal  Victoria  ink-holder. 

„     29S7     William  Healy    .^ Dorset-street,  Salisbury-square.  Portable   bath-heating  appa» 

latus. 

{Benedict  Barnard,  ^ 
Alfred    Rosenthal,  I  Cheapslde Pearl  edge  hnddiag-machine.. 
and  Oeorge  Burton  J 

6      29S9      Barnard  Riege Finsbnry-square German  air  gun. 

„     2940     John  Ranson ^  Buiy  Oraver-holder   for  engiaving 

print-rollers. 

„      2941      Edward  Davis Leeds Pressure  gauge. 

10      2942      William  Heslop  Barnes  Conlngsby,  Boston « Portable   mangle 

press. 

WKBKLT  LIST  OV  rmoviBiovAL  axoisTnATiovs. 

Sept.     8     281       Thomas  Lewis Lymlngton   Multiplex  coat. 

10     282       Julius  Roberts Portsmouth,  Lieut.,  R.M.A.*....  Spur. 
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HORN'S  PATENT  CARPET-BEATING  AND  CLBANSINQ  MACHINERY. 
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horn's  PATKMT  CA&PST-BSATniO  AND   CLBAK8INO  IfACBlKBRT. 

(Pttontoei  Thomas  Hom,  of  18,  iiUle  VtqBhop^-vtreet,  May  Fair,    r«toat  dated  Maroli  10, 1151. 

Specification  enrolled  September  10, 1851.) 

Mt  apparatus  or  machinery  eonaiits  of  tvo  parts,  both,  or  either,  of  which  may  be 
used  for  cleansing  carpets,  matting,  and  other  similar  fabrics,  according  to  my  inven- 
tion. One  part  of  this  machinery  Is  intended  to  be  employed  to  beat  and  brush  out 
the  dust  from  carpets,  matting,  and  other  similar  fabrics — an  operation  now  per- 
formed bj  hand ;  the  other  part  of  the  machinery  is  intended  to  be  used  for  further 
cleansing  such  articles  by  scouring  them,  and  then  drying  them,  so  as  to  make  them 
fit  for  use. 

Figs.  1  and  1'  represent »  side  eleTation  of  an  Rrr«nffenient  of  machinenr,  embrac- 
ing both  the  said  oUeoti }  the  parti  on  the  light  of  the  central  line  a  b  (fig.  1)  being 
those  appropriated  to  the  beating  and  brushing  processes,  and  those  on  the  left  of 
that  line  (fig.  1*)  those  required  for  scouring,  dressing,  and  drying.  A  A  is  a 
strong  framework  ;  B  ii  &  wooden  roller,  mounted  in  standards  at  the  rear  or  front 
end  of  the  apparatui|  on  which  the  parpet  (or  other  article)  to  be  cleansed  is  rolled ; 
and  C  is  a  similar  relief,  monnted  in  standards  on  the  opposite  side  Tof  the  first 
division  of  the  apparatuiji  by  whioh  the  carpet  is  drawn  through  the  macnine,  and  on 
which  it  is  wound  ^fter  being  beaten  and  brushed,  Eseh  of  the  rollers  B  and  C  is 
furnished  with  a  canvas  wep,  whioh  is  sufficiently  long  to  extend  from  the  one 
roller  to  the  other.  Ope  end  of  each  of  those  webs  li  attached  to  its  roller,  and 
the  other  end  of  it  is  furnished  with  metal  eyelet-holes,  by  means  of  whioh  one  end 
of  a  carpet  to  be  cleansed  may  be  seourea  to  it. 

The  rolleri  B,  C,  and  E,  must  be  made  of  such  a  length,  and  consequently  the 
machine  and  the  canvas  webs  must  be  made  of  such  a  width,  as  to  receive  the  widest 
carpets  which  the  machine  is  intended  to  be  capable  of  cleansing, 

E  is  a  large  wooden  cylinder,  which  is  mounted  on  the  framework  a  little  way  in 
advance  of  B,  and  at  a  sufficient  height  above  it  to  allow  the  carpet  to  pass  freely 
between  them,  dd  are  several  tappets,  which  project  at  right  angles  from  the 
cylinder  E,  and  each  of  which  catches  against  an  eccentric  F  as  the  cylinder  E  is 
made  to  revolve.  G  is  one  of  several  beaters  or  flails,  which  are  fixed  parallel  to 
one  another  across  the  whole  width  of  the  machine,  each  of  which  beaters  is  fixed 
upon  an  eccentric,  the  eccentric  being  mounted  upon  an  axle  in  the  frame.  The 
tappetscfc/ alternately  raise  and  liberate  each  beater;  and  in  this  way  they  are  made, 
by  means  of  their  weight,  and  by  springs  attached  to  thcra,  as  shown  in  the  figure, 
to  give  a  succession  of  smart  strokes  to  the  carpet  passing  beneath  them.  DLK  are 
two  cylinders,  upon  which  are  mounted  radial  brushes,  to  brush  the  carpet  on  both 
sides  as  it  passes  between  them.  One  end  of  a  carpet  to  be  cleansed  is  to  be  secured 
by  means  of  twine  to  the  end  of  the  web  attached  to  the  roller  B,  the  other  end  of 
the  carpet  being  in  like  manner  secured  to  the  end  of  the  canvas  attached  to  the 
roller  C.  The  web  attached  to  the  roller  B,  and  the  carpet  secured  to  it,  is  then  to 
be  wound  upon  that  roller,  the  esnvas  web  attached  to  the  roller  C  being,  therefore, 
drawn  through  the  machine  with  one  end  of  It  near  to  the  roller  B,  and  in  such  a 
position  that  it  may  draw  the  earpct  through  the  maohine  whilst  it  is  undergoing  the 
operations  of  beating  and  brntblnfl,  A  bar  sf,  whioh  extends  across  the  whole  width 
of  the  machine,  is  placed  In  lUeb  a  position  that  the  carpet,  and  also  the  web  to 
which  it  is  secured,  may  he  drawn  over  it.  Abore  this  bar  is  placed  a  similar  bar 
y,  mounted  upon  hingesi  and  weighted  so  as  to  cause  It  to  press  slightly  upon  the 
carpet  and  canvas  web  wken  passing  between  the  bars,  and  thus  form  a  drag  for  the 
purpose  of  causing  the  earpet  to  be  stretched  between  the  two  rollers  B  and  C  suf- 
ficiently tight  to  sustain  We  aelion  of  the  beaters. 

When  the  carpet  leaves  the  bruihes,  it  passes  over  a  bar  or  roller  Z  ;  the  object  of 
which  is  to  prevent  the  carpet  pressing  too  much  upon  the  brushes  mounted  upon 
the  cylinder  D^  Motion  is  given  to  the  different  parts  bv  wheel  gearing,  in  manner 
represented  in  the  engraving;  that  is  to  say,  the  carpet  is,  by  means  of  the  canvas  web 
attached  to  the  roller  C,  drawn  through  the  machine,  and  wound  on  that  roller  by 
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tDTDmg  •  cntnk-hkndle  H,  which  [ums  (wo  wheels  of  egoal  numbera  fixed  on  th« 
titdt  of  the  bruih  cyliDdera  D  ind  ly.  On  the  aiii  of  the  wheel  If  there  U  ■ 
pinion,  which  takei  into  a  wh«cl  I  on  the  roller  C.  The  cylinder  G,  through  which 
the  besler  ii  actunled,  U  turned  hy  a  orank  handle  K,  which  turn*  a  pinion  /  which 
takes  inio  a  wheel  L  on  the  cylinder  E.  The  whole  of  the  apparatus  Jiut  dercHhed 
naroelj,  that  on  the  right  tide  of  the  line  a  b,  \n  boied  in  bj  closely  fitting  boarding, 
in  order  to  prcTent  the  duit  from  llf  Ing'  about,  and  also  to  deaden  the  noiie  caused 
bj  the  beaters.  Should  the  carpet  oe  so  charged  with  du*t  ai  not  to  be  Bufflcieotly 
freed  from  It  by  paaslng  It  once  through  the  machine,  it  may  be  pused  through  a 
second  time,  or  ofiener  If  necessiry,  to  effect  the  object  In  view.  If  It  I*  hirther 
required  lo  cletrno^  the  carpet  from  itains  or  greaae  or  to  freshen  It  In  anpearanee,  it 
Is  next  transferred  from  the  beating  end  brushing  division  of  the  mHctiinery  to  the 
icouring  and  drying  parr,  which  is  on  the  left  of  the  line  ab,  and  mav  be  left 

'  "  '      '■ '        •-'        '     '     wir  ■' 


closed.  M  is  a  damping  cylinder,  which  may  either  revoUe  along  wllh  the  carpel, 
or  may  have  a  reciprocatinE  moilon  given  to  it  by  being  eonnecied  (o  some  of  the 
rcTolvlng  parts  of  tne  machinery,  as  shown   In  tne  engriTlng,  for  the  purpose  of 


have  a  reciprocatinE  moilon  given  to  it  by  being  eonnecied  (o  some  of  the 

ig  parts  of  tne  machinery,  as  shown   In  tne  engriTlng,  for  the  purpose  of 

ing  in  the  scouring  the  surface  of  the  carpet  or  other  fabric.     Tlila  cylinder  is 


heated  mlerlorlT  by  steam,  hot  air,  or  water,  and  has  seTcral  layers  of  felt,  blanket- 
log,  or  other  fabric  wrapped  round  it,  which  are  kept  constantly  in  a  moist  state  by 
■  jet  of  water  m  directed  upon  the  cylinder  from  some  convenient  source  of  (upply, 
or  by  having  the  cylinder  perforated  with  numerous  small  hole?,  and  introducing 
the  motsteniiig  liquid  by  a  pipe  into  the  interior  of  the  cylinder.  N  U  a  brushing 
cylinder,  on  wElch  are  fitted  severnl  brushes  of  a  considernhly  finer  quality  than  those 
mounted  upon  the  brush  cylinders  D  and  D';  and  upon  the  end  of  the  oylinilcr  N 
is  mounted  a  pinion  which  takes  into  the  wheel  R,  from  which  it  receiTes  motion. 


When  the  roller  M  is  intended  to  have  a  reciprocating  motion,  that  motion  is 
produced  Ly  ihc  means  shown  in  the  engraving,  the  motion T»elng  nceivcd  from  the 
pinion  upon  ihe  end  of  the  roller  N,  as  shown.  When  this  reclprocaling  motion 
is  not  required,  the  connection  of  the  parts  with  the  pinion  at  the  end  of  the  roller 
N  must  he  broken,  leaving  the  roller  M  to  be  turned  V  the  carpet  as  It  pas^s  uiidcr 
i(,  O  la  a  drying  cylinder,  kept  at  a  moderate  best  by  steam  or  bol  air.  I'  ia  a 
receiving  roller,  to  which  is  allaohed  a  canvas  web  (similar  to  those  attached  to  the 
rollers  B  and  C)  for  the  purpose  of  drawing  the  carpet  or  other  fabric  through  the 
maobioe,  motion  being  given  lo  this  roller  and  lis  web  by  means  of  the  crank-han- 
dle Q,  which  worha   a   pinion   which   lakes   into  the  wheel  R  on  the  end  of  the 

in  order  to  pass  a  carpet  through  this  pul  of  the  machinery,  It  Is  first  discon- 
nected from  the  canvas  web  attached  to  the  roller  B,  snd  the  end  of  the  carpet  thus 
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disconnected  from  that  web,  is  then  secured  to  the  web  attached  to  the  roller  P,  in 
like  manner  as  already  mentioned. 

The  carpet  or  other  fabric  as  it  is  drawn  from  the  roller  C,  will  pass  beneath 
and  be  subjected  to  the  action  of  each  of  the  three  cylinders  M,  N,  and  O,  and 
then  be  finally  wound  upon  the  receiving  roller  P.  In  case  the  passing  of  the  carpet 
once  through  the  machine  should  not  produce  the  required  effect,  it  may  be  passed 
through  it  a  second  time,  or  oftener  if  necessary. 

A  modification  of  the  preceding  arrangement  of  machinery,  in  so  far  as  regarda 
the  first  part  or  division  of  it,  is  represented  in  fig.  2.  The  chief  points  of  differ- 
ence in  this  modification  are;  first,  that  the  beaters  are  made  ofgutta  perchaor  some 
other  similar  flexible  materia],  and  are  hinged  to  a  rotating  cylinder,  and  they  are 
thus  made  to  strike  or  act  upon  the  carpet  or  other  article.  And,  second,  that  the 
brushes  have  a  to-and-fro  or  reciprocating  instead  of  a  rotary  motion  given  to  them. 
S  is  a  rotating  cylinder  with  its  beaters  (which  I  call  centrifugal  beaters),  and  T  the 
to-and-fro  movement  by  which  the  brushes  arc  actuated.  The  wheel  and  other 
gearing  by  which  these  parts  are  worked  is  clearly  shown  in  the  engraving,  and  needs 
no  further  description. 

Either  division  of  the  machinery  may,  as  before  mentioned,  be  used  independently 
of  the  other.  For  example,  a  carpet  may  be  beaten  and  brushed  by  hand  in  the 
ordinary  manner,  and  then  passed  through  the  scouring  and  drying  part  of  the 
machinery  only ;  or  a  carpet  may  be  passed  through  the  beating  and  orushing  part 
of  the  machinery  only,  without  passing  through  the  other  part  In  using  that  part 
of  my  machinerv  which  is  for  scouring  carpets  and  other  fabrics,  an?  of  the  agents 
or  materials  ordinarily  applied  in  scouring  such  carpets  or  other  fabrics^  may  be 
used  to  effect  or  complete  the  desired  scouring  or  cleansing  operation. 
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STOVE. — (concluded  TROM  P.  206.) 

This  stove  was  fixed  at  the  latter  end  of  December,  and  has  been  in  daily  use  for 
four  months  without  the  slightest  difficulty  of  management,  and  with  entire  satis- 
faction. 

During  this  time  careful  observations  have  been  made  upon  it ;  and  the  results  are 
in  many  respects  remarkal^e.  Within  an  hour  after  the  fire  is  lighted,  the  air 
issuing  from  the  air-passages  is  warmed  to  a  comfortable  temperature,  and  soon  at- 
tains a  heat  of  80°;  at  which  it  will  be  maintained  during  the  day  with  a  moderate 
fire.  The  highest  temperature  that  has  been  attained  has  been  95°,  whilst  the  lowest 
on  cold  days,  with  only  a  small  fire,  has  been  70**.  The  result  of  twenty  observations 
was :  two  instances  where  the  temperature  was  95^  in  which  the  fire  was  large  and  the 
door  of  the  room  open,  whereby  the  draught  through  the  air-tubes  was  diminished ; 
five  instances  below  80°,  averaging  75° ;  the  remaining  fourteen  gave  an  average  of 
80^  The  mean  temperature  of  the  room  at  the  levelof  respiration  was  61%  while 
the  uniformity  was  so  perfect  that  thermometers  hanging  on  the  three  sides  of  the 
room  rarely  exhibited  more  than  one  degree  difference,  although  two  of  the  sides 
were  external  walls.  As  might  be  expected,  there  was  no  sensible  draught  from 
the  door  and  window.  On  observing  the  relative  temperatures  of  the  infiowing  and 
general  air  of  the  room,  it  appeared  that  there  must  be  a  regular  current  from  the 
ceiling  down  to  the  lower  part  of  the  room,  and  thence  to  the  fire.  The  inflowing 
current  being  of  a  temperature  nearly  approximating  to  that  of  the  body  was  not 
easily  detectable  by  the  hand,  but  on  being  tried  by  the  flame  of  a  candle,  it  vras 
observed  to  be  very  rspid,  and  to  pursue  a  course  nearly  perpendicular  towards  the 
top  of  the  room,  widening  as  it  ascended.  It  was  also  noticed  that  the  odour  of 
dinner  was  imperceptible  in  a  remarkably  short  time  after  the  meal  was  concluded. 
In  order  to  trace  the  course  of  the  air  with  some  exactitude  various  expedients  were 
made  use  of.  It  was  felt  to  be  a  matter  of  great  interest  to  ascertain,  if  possible, 
the  direction  of  air  respired  by  the  lungs.  The  smoke  of  a  cigar  as  discharged  from 
the  mouth  has  probably  a  temperature  about  the  same  as  respired  air,  higher  rather 
than  loweri  and  was  therefore  assumed  to  be  a  satisfactory  indicator;  on  its  being 
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rqieitedly  tried,  it  was  obserred  that  the  amoke  did  not  ascend  anj  material  height 
in  the  room,  but  tended  to  form  itself  into  a  filmy  cloud,  at  about  three  feet  above 
the  floor ;  at  which  level  it  maintained  itself  steadily,  while  it  was  gently  wafted 
along  the  room  to  the  fireplace.  In  order  to  get  an  abundant  supply  of  visible 
smoke  of  a  moderate  temperature,  a  fumigator,  charged  with  cut  brown  paper,  was 
Qsed.  By  this  means  a  dense  volume  of  smoke  was  obtained  in  a  few  seconds ;  and 
it  conducted  itself  as  in  the  last-mentioned  experiment.  On  discharging  smoke  into 
the  mflowing  air-current,  it  was  difi\x8ed  so  rapidly  that  its  course  could  not  be 
traced,  but  in  a  short  time  no  smoke  was  observable  in  the  room.  Another  experi- 
ment was  made  with  a  small  balloon  charged  with  carburetted  hydrogen  gas,  and 
balanced  to  the  specific  gravity  of  the  air.  On  setting  it  at  liberty,  near  tibe  air- 
opening,  it  was  borne  rapidly  to  the  ceiling,  near  which  it  floated  to  one  of  the 
sides  of  the  room,  according  to  the  part  of  the  current  in  which  it  was  set  free ;  it 
then  invariably  descended  slowly,  and  made  its  way  with  a  gentle  motion  towards 
the  fire.  The  air  has  always  felt  fresh  and  agreeable,  however  many  continuous 
honrs  the  room  may  have  been  occupied,  or  however  numerous  the  occupants. 

It  is  difficult  to  estimate  the  velocity  of  the  inflowing  current ;  but  if  it  be  assumed 
to  be  10  feet  per  second,  there  would  pass  through  the  air- tubes  in  twelve  minutes 
as  much  air  as  will  equal  the  contents  of  the  room.*  And  as  it  appears  that  the  air 
so  admitted  passes  from  the  room  In  a  continuous  horizontal  stream,  carrying  with  it 
up  the  chimney  the  rarefied  air,  the  exhalations  from  the  persons  present,  the  vitiated 
air  from  the  lamps  or  candles,  and  all  vapours  rising  from  the  table.  It  is  by  no 
means  surprising  that  the  air  should  always  be  refreshing  and  healthful.  Since  this 
tove  has  been  fixed,  two  others  have  elsewhere  been  fitted  up  on  the  same  prin- 
ciple, and  have  been  found  to  exhibit  similar  satisfactory  results. 

That  this  form  of  stove  should  conduce  to  economy  of  heat  must  be  apparent, 
when  it  is  considered  that  the  air  which  is  of  necessity  drawn  into  the  room  by  the 
fire  has  free  admission  in  this  case  through  appointed  passages,  in  which  it  must 
take  up  more  or  less  warmth ;  while  in  an  ordinary  stove  the  air  is  drawn  in  at  the 
doors  and  windows,  much  of  it  at  the  temperature  of  the  external  air.  It  is,  how- 
ever, not  at  first  sight  so  evident  how  there  is  at  the  same  time  an  economy  of  fuel. 
It  may  be  asked,  where  does  the  wasted  heat  of  an  ordinary  stove  go  to  ?  The 
intense  heat  to  which  the  hearth,  the  cheeks,  and  jambs  of  an  ordinary  stove  are 
raised,  produces  through  the  fire  a  very  rapid  draught,  which  carries  up  the  chimney 
a  larae  proportion  of  the  heat  which  should  be  difi^used  Now,  by  converting  the 
hearth-plate  and  jambs  into  air- tubes,  part  of  the  heat  is  absorbed  as  given  out  by 
the  fire,  and  the  intensity  of  the  draught  is  diminished  without  hindrance  to  a  steady 
and  eontinaous  current  up  the  chimney. 

At  the  same  time  there  is  the  cheerfulness  and  comfort  of  radiated  heat  from  an 
open  stove,  and  facility  for  the  enjoyment  of  the  fireside  without  being  subject  to 
an  inconvenient  heat,  whilst  in  most  modem  stoves  the  draught  is  so  great  that  we 
have  either  an  intense  fire  scorching  all  within  its  range,  or  a  small  fire  which  burns 
out  so  rapidly  as  to  require  constant  attention.  Dr.  Reid  is  of  opinion  that  a  fire 
bums  most  advantaffeously  for  warming  a  room  when  air  enters  only  in  front,  and 
that  an  ash-pit  should  be  provided  with  means  for  preventing  the  ingress  of  air  below 
the  fuel.  The  cooling  of  the  hearth- plate  by  passing  air  beneath  it  tends  to  check 
combustion,  while  a  direct  horisontal  current  of  air  to  the  whole  surface  of  the  stove 
promotes  a  lively  combustion  in  front  of  the  fire ;  the  only  part  which  radiates  efieo- 
tively  into  the  room.  The  results  obtained  by  this  construction  of  stove  may  be  thus 
sommed  up : 

I.  The  prevention  of  a  smoky  chimnev. 

As  provision  is  made  for  a  regular  inflow  of  air  to  the  room,  the  outflow  of  the 
smoke  may  be  deemed  tolerably  certain,  as  an  open  door  or  window  almost  invariably 
secures  that  end.    There  is  surely  no  reason  why  chimney-shafts  should  not  be 


*  It  bu  been  etUmftted  that  In  a  chimney  of  50  feet  in  height,  having  a  mean  temperature  of  20®  above 
the  external  air,  the  velocity  of  the  ascending  cnrrenS  will  be  11^  feet  per  second,  and  a  gentle  pleasant 
vlttd  b  eompated  to  move  at  the  rate  of  10  feet  per  second,  or  nearly  seven  miles  per  hour. 
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made  to  contribute  to  the  pioturesqae  character  of  a  building.    Some  of  our  moat 
beautiful  modern  buUdinga  are  quite  deformed  bj  the  chimneys  and  their  adjunota. 

II.  Equal  distribution  of  warmth  and  freedom  from  draughts. 

While  in  an  ordinary  stove  the  heat  is  obtained  by  radiation  only,  in  this  we  have 
also  a  copious  supply  derived  from  the  warmed  air,  which  is  dispersed  over  the 
room  insensibly. 

III.  Complete  ventilation,  unaccompanied  by  any  sensible  current. 

There  being  a  continuous  fluw  of  air  of  a  temperature  exceeding  that  of  the  room 
distributed  over  the  upper  part,  while  there  is  a  continuous  drawing  off  of  air  at  the 
lower  part  bv  means  of  the  6re,  it  follows  that  there  will  be  a  regular  current  in  the 
upper  half  of  the  room  from  and  in  the  lower  hslf  to  the  fire-place*  The  movement 
of  the  air  is  so  different  from  what  usually  takes  place  within  the  Walls  of  a  house, 
that  it  is  probable  some  persons  will  have  doubts  about  the  desirableness  of  it. 
Man's  labours  arc  most  successful  when  he  follows  Nature  as  a  guide.  The  air 
around  the  globe  we  inhabit  is  constantly  in  motion,  mainly  in  a  horiiontal  plane, 
which  secures  lo  the  productions  of  the  earth  a  more  complete  change  than  they 
could  otherwise  have.  So  with  ourselves,  by  a  horiiontal  movement  of  the  air  the 
lungs  obtain  a  supply  which  has  not  been  influenced  by  contact  with  other  parts  of 
our  frame. 

The  means  by  which  these  very  important  results  are  obtained  are  essentially 
of  the  most  simple  and  inexpensive  nature.  All  that  is,  in  fact,  neccisary  is,  to 
have  around  the  fire-grate  four  tubes  with  open  ends,  connected  together;  cne 
placed  horiaon tally  beneath  the  hearth,  and  furnished  with  a  duet  from  the  outer 
air,  while  another,  placed  horiaontally  beneath  the  mantel,  has  an  opening  left  in  it 
for  the  egress  of  the  air  which  ha^  passed  from  the  lower  one.  The  whole  being  set 
somewhat  in  advance  of  the  fire* grate,  it  is  almost  iropoasible  that  the  air  can  be 
overheated.  The  arrangement  of  the  joists  around  the  hearth  presents  a  difficulty 
in  the  carrying  of  the  supply  tube  to  the  hearth  in  some  houses ;  but  where  the 
chimneys  are  against  an  external  wall,  the  expense  of  such  an  adaptation  is  insig* 
nificant  while  in  the  construction  of  new  houses  it  will  be  shown  to  be  actually 
economical,  independently  of  the  saving  of  fuel  which  results. 

There  oan  be  no  doubt  that  spacious  and  lofty  rooms  are  both  elegant  and  con- 
venient. They  are  also  found  to  be  more  comfortable  and  healthful,  even  when 
occupied,  by  a  very  limited  number  of  persons.  This  preference  for  large  rooms, 
is  based  on  a  consciousness  that  a  longer  time  is  required  to  contaminate  the  air 
to  an  unbearable  extent  than  in  small  ones,  which  implies  a  practical  admission  of 
the  imperfectness  of  ordinary  arrangements  in  regard  to  ventilation.  As  it  is  found 
difficult  to  obtain  fresh  air,  we  naturally  wish  for  it  aa  little  poisoned  as  possible, 
and  therefore  select  large  rooms  <  which  nevertheless  only  mitigate  the  mischief. 
It  must  be  admitted  that  it  is  desirable  that  air  that  has  been  in  eonuct  with 
us,  should  not  return  again  even  in  a  diluted  condition.  If  we  oan  establish  in  a 
room  a  continuous  flow  in  one  direction,  in  an  abundance  proportioned  to  the  num* 
ber  of  persons  present,  there  can  be  no  reason  why  even  a  small  room  should  not  be 
perfectly  healthful.  In  the  stove  already  described,  this  continuous  change  of  air 
is  secured ;  hence  it  is  stated  to  be  economical,  as  it  admits  of  the  rooms  oi  a  house 
being  constructed  of  a  lower  elevation  than  is  usual,  without  prejudice  to  their 
healthfulness. 

The  true  principle  for  the  construction  of  our  bouses  in  reference  to  ventilation 
would  appear  to  be  this.  First,  that  every  stove  should  be  an  instrument  for  the 
introduction,  as  well  as  the  withdrawal  of  air;  which  should,  before  it  enters,  be 
warmed  to  a  suitable  temperature ;  secondly,  given  the  quantity  of  du1y*warmcd 
air  tbat  the  stove  may  be  instrumental  in  introducing,  you  have  a  measure  of  the 
capacity  of  the  chamber  for  occupants;  thirdly,  that  when  a  room  is  intended 
for  the  occupation  of  a  large  number  of  persons,  the  number  of  stoves  should  be 
increased.  Supposing  it  practicable  to  make  arrangements  for  impelling  air  into 
a  room,  with  an  increaded  rapidity  when  the  number  of  persons  in  it  is  great 
(a  matter  extremely  difficult  to  accomplish),  it  will  be  found  to  be  objectionable.  In 
certain  conditions  of  the  atmosphere  a  rfpld  movement  of  the  air  around  the  bo<iy 
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it  di«tre«iDflf  fran  the  ftbsorptioti  of  moitture  from  the  bUiI*  Hence  we  mty 
anoine  a  eertain  rate  of  movement  aa  a  maximum ;  if  thia  does  not  change  the  air 
in  a  suffioienily  short  time,  we  ought  to  inereaae  the  inflow  and  outflow.  If  this  be 
done,  it  will  be  immaterial  whether  the  room  be  oeeupied  hi  one  or  hj  fifty  peraona. 
In  a  river,  of  which  the  current  flows  at  the  rate  of  two  milea  an  hour,  the  quantity 
of  water  which  passes  a  bather  is  precisely  the  same  whether  the  width  of  the 
stream  lie  10  yards  or  100  yards;  but  in  the  one  case  five  persons  may  swim 
abreast,  each  having  a  continuous  supply  of  fresh  water ;  In  the  other  fifty  per- 
sona. The  amount  of  animal  heat  evolved  in  densely-crowded  rooms  is  such  as 
probablv  defies  any  metliodical  Yentilation  t  but  there  do  not  appear  to  be  insur- 
mmintable  difficulties  in  the  case  of  moderately  filled  rooms.  The  quantity  of 
fuel 'heat  distributed  must  of  necessity  be  diminished  where  a  large  number  of  per- 
sons are  in  one  room,  but  the  supply  of  sir  should  of  course  ht  increased.  The 
tubular  stove  warms  a  room,  partly  by  direct  radiation  and  partly  by  communicating 
heat  to  the  air  passing  beneatn  the  hearth  and  through  the  tubes,  which  are  warmed 
by  the  radiated  heat  of  the  fire.  Now  it  roust  be  borne  in  mindi  that  the  smallest 
increment  of  heAt  will  cause  air  to  move  upwards ;  if  therefore  the  air  in  Um 
tnbes  be  raised  in  temperature  onlv  T,  an  inflow  will  be  obtained  if  no  obstruction 
be  ofiered.  Where  we  have  a  fire  burning  beneath  a  chimney  with  a  good  drauffht« 
we  have  in  efiect  a  manageable,  economical  and  powerful  pump.  If  a  bright 
metallic  screen  be  placed  before  the  fire,  it  will  prevent  direct  radiation ;  and  by 
reflecting  to  the  grate  the  heat  which  would  otherwise  have  radiated  into  the  room 
we  increase  the  pumping  power  of  the  fire.  By  forming  the  screen  so  as  to  make 
it  interpose  between  tne  tubes  formed  in  the  hearth  and  the  sides  and  the  fire^  wo 
cut  off  the  supply  of  radiant  heat  to  the  air-passages. 

it  is  however  probable  that  the  air  would  still  take  up  some  heat  in  its  passage 
over  those  parts  of  the  tubes  which  are  in  contact  with  the  brick-work  around  the 
fire-grate.  Suppose,  however,  that  instead  of  making  the  fire  in  the  grate  it  be 
made  in  a  fire  basket  placed  within  the  grate,  then  all  the  heat  would  be  intercepted 
by  the  screen,  except  the  insignificant  quantity  which  might  be  radiated  or  reflected 
to  the  upper  tube.  When  we  consider  the  high  temperature  at  which  air  is 
agreeable  when  it  is  in  motion, — 75^  having  been  found  not  too  high  with  rapid 
movement ;  it  seems  not  iooprobable  that  with  such  an  arrangement  a  fire  might  be 
made  to  impart  a  eooling  efieoty  even  in  warm  weather.  In  the  case  of  diseases  the 
importance  of  an  abundant  supply  of  fresh  air  is  now  generally  admitted)  there  is 
however  considerable  difficulty  in  ventilating  a  sick  room,  even  in  the  warmest 
weather,  without  basard  to  the  padent ;  open  doors  and  windows  arc  attended  with 
draughts,  not  under  control.  By  admitting  at  the  mantel- shelf  air  which  is  at 
onee  distributed  over  the  upper  part  of  the  room  in  a  diffused  state,  and  at  the 
saaie  time  withdrawing  air  at  the  fireplace,  the  risk  of  cold  from  a  draught  would 
be  avoided.  But  a  still  more  important  point  appears  to  be  attainable.  When  we 
consider  the  number  of  lives  annually  sacrificed  by  attendance  on  the  sick  bed, — not 
only  in  contagious  diseases,  but  also  in  numerous  others,  v\bere  continued  occu- 
pation of  one  room  of  necessity  so  contaminates  the  air,  as  to  make  it  poisonous  to 
delicate  organ icat ions,  worn  with  fasting,  watching,  and  tender  anxiiMy, — ne  must  be 
impressed  with  the  immense  importance  of  mitigating,  if  we  cannot  subdue,  so 
serious  a  drawback  on  hurfian  health  and  happiness.  Hospitals,  barracks,  and  other 
such  rooms,  require  peculiar  attention  in  tne  ventilating  arrangements,  or  they 
beoomtf  nurseries  for  aisease. 

Supposing  the  beds  in  a  sick  room  or  hospital  to  be  ranged  about  4  feet  from  the 
wall  which  faces  the  fireplace,  and  that  we  can  produce  a  continuous  flow  of  the 
air  in  the  lower  half  of  the  room  to  the  fire,  the  medical  attendant,  nurse,  or  visitor 
might  approach  ti^e  bed-side  of  the  patient  with  but  little  if  any  risk  of  inhaling  the 
air  which  has  passed  the  patient,  while  the  latter  is  constantly  supplied  with  liesh 
air  from  the  upper  part  of  the  room.  They  who  are  called  by  duty  to  visit  the 
houses  of  the  labouring  classes,  find  their  power  of  endursncc  more  taxed,  and  their 
health  more  hasarded  than  in  the  wards  of  a  hospital  rife  with  disease ;  the  bulk  of 
the  population  living  in  small  rooms,  frequently  occupied  day  and  night  continuously, 
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by  pareots  and  children  in  sickness  and  in  health,  at  times  eren  by  the  dead, 
as  well  as  the  living.  In  no  case  is  there  more  urgent  necessity  for  the  applioft- 
tion  of  a  cheap  and  simple  method  of  warming  and  ventilating ;  while  our  nouses 
are  constructed  with  such  a  disregard  to  the  natural  laws,  we  cannot  say  that  we 
profit  by  the  means  placed  at  our  command  bj  a  bounteous  Creator,  for  the  miti- 
gation of  human  ills.  We  fly  bj  thousands  to  our  coasts  for  change  of  air  to  restore 
enfeebled  health,  while  we  passively  submit  to  have  our  houses  constructed  in  a 
mode  irreconcileable  with  common  intelligence. 

The  principle  on  which  the  tubular  stove  is  constructed  b  not  new.  It  is  nearly 
a  century  and  a  half  since  the  Cardinal  Polignac  published  a  description  of  a  stove 
which  was  furnished  with  very  complete  arrangements  for  supplying  an  apartment 
with  fresh  air,  warmed  by  its  being  made  to  circulate  through  passages  at  the  back 
of  the  stove ;  and  within  these  few  years,  some  very  excellent  stoves  have  been  intro- 
dnced  on  the  same  plan.  They  are,  however,  all  of  such  a  construction  as  to  make 
them  necessarily  expensive,  and  therefore  to  place  them  out  of  the  reach  of  the  poor. 

There  is  also  this  dificrence  between  them  and  the  plan  here  adopted.  In  the 
former,  the  air  is  made  to  circulate  at  the  back  of  the  stove ;  while  in  the  latter,  it 
is  carried  through  passages  in  front  of  the  fire-grate,  thereby  preventing  the  possi- 
bilitv  of  the  air  being  overheated,  and  admitting  of  a  modification  of  the  beat  sup- 
plied. As  this  is  accomplished  by  simply  forming  the  face  of  the  stove  (where  a 
register  stove  is  used),  as  a  continuous  tube  instead  of  a  mere  shell,  the  only  addi- 
tional cost  would  be  from  the  increased  weight  of  metal,  which  would  probably  not 
exceed  one- fourth.  For  the  dwellings  of  the  poor,  tubes  of  wrought  iron,  built 
around  the  chimney  jambs  would,  without  doubt,  be  found  quite  efiective  and  very 
economical. 

It  is  not  evident  that  there  is  any  obstacle  to  the  construction  of  air  dues  in  the 
walls  of  a  house  adjoining  the  chimney  stacks.  Supposing  a  general  air  flue  to  be 
carried  up  at  the  side  of  the  smoke-flues,  with  branches  to  the  several  fire  placet, 
we  have  at  once  a  ready  means  of  connecting  the  latter  with  the  external  air. 

Assuming  an  opening  of  48  inches  to  be  sufficient  for  the  supply  of  ordinary 
rooms,  the  only  requisite  would  be  to  construct  such  air  flue  at  the  lowest  front  of 
the  house  of  a  width  of  18  inches,  and  a  depth  of  9  inches,  for  the  supply  of  three 
rooms  on  difierent  stories,  diminishing  the  width  6  inches  as  each  floor  is  passed. 
The  flue  might  be  carried  horisontally  under  the  floor  of  the  basement,  with  an 
external  upward  branch  to  any  level  that  might  be  desired,  to  insure  a  pure  supply. 
If  this  external  duct  were  placed  on  the  north  side  of  the  house,  it  seems  tikely  that 
there  would  be  an  upward  current  day  and  niffht  without  the  assistance  of  a  fire,-— «s 
the  upper  part  of  the  air*flue  would  probably  be  warmer  than  the  external  air  on 
the  north  side  of  a  house,  a  few  feet  above  the  ground ;  and  if  the  lowest  part  of  the 
external  duct  were  formed  in  the  same  way  as  a  drain  trap,  there  could  scarcely  be 
a  probabilitv  of  the  air  current  being  reversed.  The  opening  for  entrance  of  wr  to 
the  external  duct  might  be  carried  up  to  any  height  where  the  air  could  be  relied  on 
as  being  uncontaminated,  provided  the  temperature  of  the  height  selected  was  not 
higher  than  that  of  the  internal  air  floes.  The  temperature  of  the  air  at  6  feet 
above  the  earth  is  not  usually  more  than  2^  higher  than  at  the  earth's  level ;  and  if 
the  air  supply  be  drawn  from  the  north  side  of  the  house,  a  relatively  low  tempe- 
rature may  oe  insured  at  all  seasons  of  the  year.  The  importance  of  this  conside- 
ration in  reference  to  districts  subject  to  malaria  can  scarcely  be  overrated.  When 
c/ote  stoves  are  used,  it  is  found  necessary  to  adopt  means  for  moistening  the  air* 
It  is  not  evident  why  the  same  necessity  does  not  exist  in  the  case  of  an  open  fire 
place,  except  on  the  supposition  that  the  general  air  of  rooms  so  warmed  is  not 
raised  to  the  same  temperature  as  is  obtained  from  close  stoves. 

Whenever  it  is  found  necessary  to  add  moisture  to  the  air  it  is  easily  accomplished 
when  there  is  an  inflow  of  warmed  air,  as  in  the  stove  described.  Supposing  this 
system  of  warming  and  ventilating  to  be  adaptable  for  large  rooms  used  fi>r  pnUie 
meetings,  there  arc  grounds  for  thinking  it  might  act  favourably  in  the  transmission 
of  sound.  If  the  stoves  were  placed  on  one  side  of  the  room,  and  the  speaker  on  the 
same  side,  the  air  stream  would  tend  to  carry  his  voice  directly  to  his  auditors. 
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DeicHpiion  of  a  complete  form  of  the  Tubular  Slove, 

Fig.  1  (p.  201)  represents  a  horizontal  section. 

Fig.  2  a  vertical  section  on  the  line  X  Y ;  a  is  a  iluc  6  in.  x  9  to  conduct  the 
external  air  from  the  outer  wall  to  the  under  side  of  the  hearth  plate  b.  It  is  here 
shown  as  formed  in  the  back  of  the  chimney  shaft, — but  it  might  enter  at  the  side, 
or  front,  where  convenient  for  it  to  do  so ;  cc  are  openings  in  the  hearth  plate  b, 
oommunieating  with  two  upright  tubei  of  a  corresponding  form,  which  conduct  the 
air  entering  at  a,  upward,  to  the  horizontal  tube  d.  Tikis  tube  is  fitted  to  the  two 
upright  tubes,  and  has  an  opening  extending  along  its  whole  length.  Supposing 
the  width  of  the  stove  to  be  3  feet,  this  opening  should  be  1 1  inch  wide.  The  stove 
should  be  set  If  inches  forward,  from  the  chimney  breast ;  /  is  the  upper  mantel, 
which  stands  forward  from  the  chimney  breast  e  liinch  ;  g  is  the  mantel-shelf,  which 
has  part  of  the  bacic  next  the  chimney  breast  cutaway  to  continue  the  air- passage ; 
A  is  a  thin  slab  of  marble,  H  inch  deep,  built  into  the  chimney  breast,  and  extending 
to  the  width  of  the  mantel ;  this  serves  as  a  support  for  a  chimney. glass,  and  also  to 
divert  the  current  of  air  from  flowing  directly  up  the  chimney  breast ;  t  is  a  strip  of 
metal  (or  marble),  which  may  be  made  ornamental,  and  which  serves  to  guide  the 
air  stream  upwards.  By  moving  i  to  A,  the  supply  of  air  may  at  once  be  diminished 
or  stopped  at  pleasure,  or  t  may  be  fixed,  and  the  same  end  be  attained  by  having 
between  i  and  h  a  thin  strip  of  metal  fixed  on  centres  at  the  extremities,  and  made 
to  act  like  a  throttle  valve.  As  the  mantel  shelf  is  commonly  more  than  a  foot  wider 
than  the  stove,  the  opening  between  t  and  k  need  not  be  greater  than  I  inch,  in 
order  to  obtain  a  total  opening  of  48  inches ;  which  should  be  maintained  throughout 
all  the  passages. 

Fig.  3  exbibite  the  circulation  of  the  air  in  a  room  fitted  with  the  tubular  stove. 

L/. 
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Sir, — Every  one  is  aware  of  the  evil 
reaulte  of  dry>grindiog.  In  ShefiQeld  and 
elsewhere,  generation  after  generation  of 
fork-grinders  follow  each  other  to  the 
grave,  not  by  the  natural  course  of  human 
decay,  but  owing  to  the  tubercle- smitten 
Inngs,  induced  by  the  mineral  particles  in- 
haled during  respiration.  A  new  branch 
of  industry  has  sprung  up  which  threatens 
to  consign  other  victims  to  the  tomb.  I 
advert  to  steel  pen-making,  now  con- 
ducted by  thousands  of  girls  in  Birming- 
ham, and  in  efery  note  of  which,  dry- 
grinding  is  employed.  Steel  pens  are 
about  the  most  abominable  invention  for 
writing  purposes  that  ever  was  made, — 
inflexible,  lasting  but  a  short  time, 
worthless.  They  bear  no  sort  of  com- 
parison with  goose- quill  pens,  which  by 
splitting  up  the  quill  into  two  equal 
halves,  then  subsequently  quartering  it, 
can  be  formed  four  from  each  quill, 
cheaper,  better,  and  every  way  prefer- 
able, without,  so  far  as  mineral  dusts  are 
concerned,  a  shadow  of  prejudice  to  the 
health.  The  French,  also,  make  good 
pens  from  the  legs  of  fowl ;  of  which  I 
enclose  one.  I  have  long  thought  that 
a  writing- machine  might  be  invented 


for  general  use,  by  which  every  one,  so 
far  as  penmanship  was  concerned,  might 
clothe  his  or  her  thoughta  in  decent 
attire,  to  the  infinite  comfort  of  printers 
and  all  others.  I  know  there  is  an  inge- 
nious machine  for  this  purpose  in  the 
Exhibition,  but  it  is  at  once  much  too 
cumbrous  and  expensive  for  common  use. 
I  should  like  to  see  a  writing-machine  as 
cheap  and  as  portable  as  a  common  letter^ 
copying  •  machine, — a  writing  -  machine 
by  which  one  might  write  a  letter  and 
copy  it  at  the  same  time.  Writing  is  an 
art  in  which  few  excel.  I  hope  to  see 
the  time  when  elegant  writing- machines 
shall  be  seen  in  every  sitting-room,  so 
that  every  miss  and  master,  and  mammas 
and  papas  likewise,  shall  be  able  to  pro- 
duce a  fair  legible  line,  in  place  of  the 
horrible  scrawl  in  which  most  of  us  in- 
dulge. Add  to  this  advantage,  that  wo 
should  be  probably  able  to  write  quicker 
with  a  copying- machine,  as  well  as 
devote  the  time  yow  thrown  awav  in 
learning  caligraphy,  to  drawing  and  the 
fine  arts  generally. 

H.  McCoRMAC,  M  D. 
B«1fiMt,  September  8, 1851. 
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Sir, — Lord  Bacon  observes,  *'  That  we 
may  not  reason  with  certainty  from  con- 
sequences, if  the  results  forming  our  pre- 
mises depend  on  several  antecedents, 
and  if  we  are  ignorant  how  many  of 
them  are  elements  and  how  many  are 
only  accidental,  or  mere  circtOMlances" 
The  lesson  which  we  are  bound  to  learn 
from  our  defeat  by  the  yacht  America 
is  affected  by  a  difficulty  of  this  sort; 
for,  supposing  that  we  have  resolutely 
set  aside  the  opposition  offered  by  our 
national  prejudices  to  instruction  in  such 
matters,  and  from  such  masters,  it  is  soon 
discovered  that,  with  every  desire  to 
profit  by  our  humbling,  we  cannot  easily 
determine  what  exactly  are  the  improve- 
ments, the  novelties  even,  or  the  distinc- 
tive features  of  our  victorious  rival. 

A  short  time  ago  I  ventured  timidly 
to  declare  in  your  paffcs  my  convictions 
regarding  several  of  the  fallacies  adopted 
by  our  yachtsmen,  and  obstinately  ad- 
hered to,  propagated,  improved  upon, 
and  refined  by  our  sail-cutters;  and  I 
found  that  not  a  few  men,  well  qualified 
to  judge,  altogether  agreed  with  my  re- 
marks and  wished  for  a  change.  Pre- 
cisely at  this  point  in  so  many  branches 
of  mechanical  improvement  do  these 
sharp-witted  Yankees  step  in,  boldly 
putting  into  practice  what  the  English- 
man so  long  thinks  about ;  and  then  we 
quietly  lag  after  them,  congratulating 
our  country  upon  the  steadiness  of  ita 
progress,  and  smiling  at  the  hasty  inge- 
nuity of  our  friends. 

Here,  however,  we  have  a  clear  case, 
in  which  we  can  ill  affurd  to  laugh,  but 
must  put  up  with  defeat,  and  prepare 
for  a  renewal  of  the  struggle.  I  have 
no  fear  but  that  the  hull  of  the  America 
will  be  reproduced  often  enough  to  give 
her  lines  m  fair  trial  during  the  next 
season.  Her  long  entrance,  drooping 
heel,  beam  amidshlpe,  and  full  run,  wifi 
be  seized  upon  and  adopted  without  ac- 
knowledgment, and,  perhaps,  from  being 
under  water,  without  detection. 

But  it  will  be,  indeed,  a  wonderful 
piece  of  enlightenment  if  our  sail-makers 
give  up  at  once  the  bagging  foot,  belly- 
ing leach,  and  reduplication  of  jib  over 
the  fore- sail,  which  have  grown  to  such 
preposterous  defiance  of  all  theory. 
Leaving,  then,  the  **  below -water"  of 
the  America^  I  desire  to  make  a  few 


observations  upon  her  sails;  as  I  am 
convinced  that  her  superiority  lies  chiefly 
there,  and  will  be  longer  her  peculiar 
property  than  the  excellences  of  her 
build. 

If  we  resolve  the  action  of  the  wind 
blowing  upon  a  surface  into  pressures 
along  the  normal  and  tangent  at  any 
point,  it  is  found  that,  practically,  the 
tangential  force  may  be  neglected,  and, 
but  for  the  existence  of  this  principle 
(either  thus  generallv  or  in  some  modi- 
fied degree),  no  vessel  could  sail  obliquely 
against  the  wind.  Another  property, 
indeed,  contributes  to  the  facility  of 
beating  to  windward ;  namely,  the  differ- 
ence which  may  be  created  between  the 
resistance  offered  to  motion  in  the  direc- 
tions of  the  shorter  and  longer  axes  of 
the  vessel:  but  as  this  is  wholly  de- 
pendent on  the  form  of  the  hull,  I  do 
not  further  allude  to  it. 

Now,  so  far  as  I  see,  the  Americana 
have  surpassed  us  in  the  department  of 
sail-making  just  in  proportion  to  their 
faithful  application  of  the  principle  I 
have  mentioned.  The  America's  sails 
have  been  cut  so  as  to  present  a  surface 
to  the  wind  as  nearly  a  plane  as  possible. 
But  let  us  observe  how  very  differently 
the  sails  of  Battray  or  any  first-rate 
maker  are  cut.  First,  there  is  the  ridi- 
culous inclination  in  aaimuth  of  the  gaff 
to  the  main  boom.  This  would  have 
been  long  ago  evident,  and  soon  cor- 
rected, but  for  the  fact  that,  if  any  part 
of  a  taut  sail  holds  wind,  it  will  prevent 
the  other  parts  from  shivering,  and  may 
induce  the  belief  that  the  whole  sail  is 
drawing  well. 

A  gaff  mainsail,  with  the  boom  hauled 
well  aboard,  has  a  certain  superficies  of 
an  elliptical  shape  (and  which  I  figured 
in  a  inrmer  communication),  properly 
inclined  to  the  wind,  and,  singiuarly 
enough,  straining  pretty  equally  every 
fastening  of  the  canvas.  Not  only  does 
the  sail  other  than  this  particular  surface 
contribute  nothing  to  the  propulsion  of 
the  ship,  but  it  is  a  serious  impediment 
to  its  progress ;  and  it  is  so,  because  of 
the  very  principle  thus  violated. 

For  on  the  windward  side,  from  the 
peak  to  the  boom,  there  is  a  ledge  of 
canvas  directly  acted  upon  by  the  cur- 
rent generated  in  the  direction  of  the 
boom ;   and  besides  this,  there  is   the 
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large  triangular  surface  of  sail,  tbe  apex 
of  which  is  the  peak,  and  which  is  un- 
doubtedly al  least  in  a  neutral  state,  if 
not  no8itivel)[  aback. 

This  area  is  kept  full  only  by  sailing 
to  a  certain  extent  off  the  wind.  Next, 
as  the  peak  lies  so  much  more  to  leC' 
ward  in  ours  than  in  the  AtMrica**  rig, 
the  mean  of  the  normal  forces  acting  on 
the  sail,  will  be  a  pressure  to  heel  over 
the  vessel,  applied  in  a  direction  so  much 
the  more  inclined  to  the  horizon,  and 
therefore  the  more  depressing  and  less 
propulsive.  Surely  this  is  enough,  but 
it  is  not  all ;  for  the  rib  of  taut  canvas 
before  spoken  of,  and  the  whole  sail  thus 
inclined  to  the  borison,  direct  a  down- 
ward current  of  air  along  the  canvas  and 
directly  on  the  boom,  which  has  almost 
necessitated  the  roomy  space  given  to 
the  foot  of  tbe  sail ;  and  it  being,  I  sup- 

Kse,  found  that  a  dosen  yards  of  pendent 
Uoon  canvas  would  actually  hold  wind, 
the  absurdity  is  perfected  by  this,  the 
last  addition  of  our  sail-makers.  A  very 
slight  examination  of  each  of  these  faults 
shows  that  they  encourage  each  other, 
of,  by  their  combination,  produce  effects 
which  conceal  their  existence. 

Rectirring  to  the  principle  before 
stated,  it  is  clear  that  when  the  wind  has 
touched  the  sail,  the  sooner  we  get  rid  of 
the  air  so  emploved  the  better,  whereas 
there  appears  to  be  a  latent  fallacy  which 
easily  possesses  the  mind,  and  by  which 
a  gently  curved  surface  seems  better 
adapted  to  caich  the  wind  than  one  abso- 
lutely plain.  Long  since  have  our  wind- 
mills ceased  to  display  those  swelling 
sails  which  the  Contioentai  and  eastern 
nations  still  use  in  theirs,  and  our  yachts- 
men must  even  be  taught  by  our  millers 
that  when  the  pressure  is  oblique  to  the 
direction  of  motion,  and  when  the  sup- 
port of  the  sail  itself  is  free  to  move, 
then  a  rigidlv  accurate  plane  surface  is 
that  upon  wnich  the  wind  will  act  most 
effectually. 

Some  years  ago  I  made  a  large  num- 
ber of  experiments  upon  the  effect  of 
lashing  the  foot  of  a  cutter's  mainsail  to 
the  boom,  but  I  confess  that,  although 
well  convinced  that  prejudice  alone  pre^ 
vents  our  constant  adoption  of  the  prac- 
tice, yet  I  have  been  like  other  Britishers 
so  blinded  by  tbe  universality  of  the 
error  that  I  nave  continued  to  withstand 
tbe  truth.  Had  the  America  been 
worsted  by  our  cutters  we  should,  no 


doubt,  have  ridiculed  a  sail  thus  lashed 
to  the  boom,  but  now  we  feel  constrained 
to  explain  away  its  effects ;  or  if  this  is 
impossible,  as  a  last  resource,  and  most 
reluctantly,  to  examine  thoroughly  whe- 
ther this  novelty  has  been  an  ingredient 
in  the  causes  of  success  or  not. 

For  my  owti  part  I  should  have  felt 
chagrined  if  so  decided  a  superiority  over 
her  rivals  as  exists  in  the  foreign  yacht 
had  been  called  forth  by  her  construc- 
tors from  the  same  lines,  and  the  same 
system  of  rigging  and  cut  of  canvas, 
as  have  been  used  so  long  by  ourselves, 
for  the  particular  improvements  on  these 
are  almost  exhausted,  or  at  least  very 
fanciful  and  minute.  But  to  be  distanced 
by  those  who  have  bravely  opened  up  a 
new  path  and  broached  and  practised  new 
theories  in  defiance  of  the  prejudices 
which  bound  ««  to  the  former  modes, 
is  only  to  show  more  clearly  than  be- 
fore, that  originality  is  not  our  forte 
in  ship-building,  and  to  be  prepared  for 
the  concession  to  the  Americans  of  excel- 
lence in  sail  planning ;  as  to  the  French 
we  have  been  forced  to  accord  the  palm 
in  hull  building,  reserving  to  ourselves 
the  first  place  in  sailing  the  ship  when 
launched,  rigged,  and  manned.  As  in  a 
new  dye  for  cotton,  or  a  new  construc- 
tion of  steam  boiler,  or  a  new  quarry  of 
undiscovered  stone,  so  in  a  new  principle 
of  rig  and  build  we  have  surer  hopes  of 
progress  than  in  continual  and  supple- 
mentary improvements  on  ancient  mate- 
rials or  processes,  the  very  principles  of 
which  have  been  overlaid  in  perfecting 
their  application. 

One  word  as  to  the  experiments  on 
the  resistance  offered  to  various  forms  in 
passing  through  fluids*  Many  costly 
experiments  have  been  fallacious  on 
account  of  their  having  been  performed 
upon  linseed,  turnip  seed,  small  shot, 
and  other  substitutes  for  a  fluid  where 
there  is  free  motion  of  the  particles 
UUer  se. 

It  is  surely  unnecessary  to  say  with 
wliat  distrust  results  so  arrived  at  should 
be  reasoned  from ;  but  another  scarcely 
less  unfaithful  means  has  been  employed 
for  applying  the  force  to  the  moving 
body,  which  force  is  supposed  to  repre- 
sent the  pressure  of  the  wind  upon  the 
sails. 

To  apply  this  force  at  a  point  near  the 
water-line  is  to  do  precisely  what  will 
never  be  done  by  the  natural  agents  of 
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whieh  the  aetion  is  sought  to  be  investi- 
gated. Patting  this  aside  as  preposter- 
ous, let  me  ask  what  endeavours  have 
been  made  to  ascertain  the  comparative 
speed  of  models  where  the  force  is 
applied  at  that  point  where  in  reality  the 
resultant  of  all  the  pressures  on  the 
sails  may  be  found  to  act  P  How  many 
models  have  been  made  to  move  not  in 
the  direction  of  the  iieel,  but  in  a  line 
at  a  considerable  angle  to  it  ?  Lastly ; 
what  models  have  been  moved  when  well 
"heeled  over"— the  actual  position  in 
whieh  the  ship  itself  will  have  to  do  ser- 
vice? These  experiments  on  models, 
always  unsatisfactory,  have  been  de- 
prived of  all  chances  of  accuracy  in  their 
results,  by  using  imperfect  substitutes  for 
the  resisting  fluid,  wrong  points  for  the 
application  of  the  forces,  and  wrong 
directions  for  their  actions,  as  well  as 
fallacious  conditions  in  minuter  details 
which  it  is  unnecessary  to  refer  to. 

The  discarding  of  a  foresail  and  the 
elongation  of  the  jib  by  the  Americans 
is  merely  an  extension  of  the  principles 
which  have  for  ten  years  been  rendered 
apparent  as  correct  by  the  increased 
length  of  foot  given  to  that  sail  in  every 
new  yacht ;  but  the  raking  of  the  for(!- 
mast  rather  than  the  mainmast  is  an 
alteration  which  experience  alone  can 
assign  its  proper  importance  to  as  an 
element  of  success. 

Fig.  1. 


Fig.  2. 


The  above  sketch  represents  a  mould 
and  rig  which  I  think]  are  new,  and 
which  possess  several  of  the  pecu- 
liarities, if  not  the  excellencies,  of  the 
Americui  rig.    The    mast   is   stepped 


along  the  stern-post,  and  one  long  jib  is 
the  only  sail,  with  a  strong  spar  as  a  bow- 
sprit, a  ** drooping  heel,'*  and  a  "fine 
entrance"  wirh  a  very  full  run.  Fig.  1 
is  a  vertical  section,  and  flg.  2  the  water- 
line,  the  sheet  being  made  fast  to  a 
"jigger  pole,*'  which  should  be  stout 
enough  to  carry  a  backstay  and  a  sort  of 
stern- bob-stay. 

I  am,  Sir,  yours,  Ike, 

John  MAcGBBQoa. 

Temple,  September. 

THI   OOTBKIflfBNT  BBPO&T  ON  PBAT. 

To  Sir  Robert   Kane,   Queen'e   CoUege^ 

Cork. 

Sir, — In  a  Report  to  the  Chief  Commii- 
sioaerof  Woods,  profeising  to  be  on  the 
natare  and  products  of  the  destructiYe 
distillation  of  peat,  by  Mr.  Rees  Reeoe's 
patent  for  treating  of  peat,  aod  bearing 
your  signature,  I  find  the  following  pas- 
sage, printed  as  extracted  from  a  communi- 
cation of  that  person  to  you : 

''  To  get  sixteen  toos  of  peat  on  the  Bog 
of  Allen,  in  its  present  state,  requires  100 
tons  of  bog  and  84  tons  of  water  to  be  eva- 
porated. I  think  these  facts  fully  demon- 
strate that  no  artificial  means  can  ever  be 
employed  to  harvest  pett ;  and  in  reflecting 
on  the  various  processes  that  have  been  pro- 
posed for  that  purpose,  how  little  must  the 
parties  have  studied  the  subject.  Doubt- 
leas,  the  best  of  these  is  that  proposed  by 
Mr.  Rogers,  which  may  be  said  to  be  a 
brick- machine,  with  compressing  power 
given  from  an  oscillating  beam ;  and  pro- 
biibly  the  most  absurd,  the  turf-kiln  of  Mr. 
R.  Mallett,  Ph.  D.  I  have  seen  some  of 
them  on  the  Bog  of  Allen— one  about  three 
miles  from  Monssterevan.  To  suppose  that 
any  artificial  means  of  applying  heat  to  eva- 
porate 80  or  84  tons  of  water  to  get  20  or 
16  tons  of  peat,  must  suppose  an  arrange- 
ment of  physical  chemistry  unknown  at 
present.'' 

Blue-books  are  supposed,  by  the  unini- 
tiated, to  consist  of  positive  and  ascertained 
truths,  snd  not  to  admit  mere  unsupported 
personal  dicta,  and  never  when  given  in 
words  and  with  the  obvious  purpose  of  per- 
sonal discourtesy.  As  the  aboTo  passage 
waa  addressed  to  yourself,  and  had  nothing 
to  do  with  your  subject  in  hand— being,  as 
the  lawyers  say,  in  every  sense,  **  irrelevant 
and  impertinent,"  and,  therefore,  might 
have  been  well  omitted —you  will  pardon 
my  addresaing  you  as  responsible  for  this 
petty  attempt  at  literary  assassination. 
The  word  is  justified,  ia  that  mass  of  Blue- 
book  buyera  take  their  **  ex  cathedra''  con- 
tents for  granted,  and  that  no  equally  legiti- 
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tre  afforded  for  repeUlng  attacks 
or  mia-ttatementa  pabliahed  aoder  aneh 
ponderoua  aaDotion. 

A  word  or  tw o»  however,  may  right  mat- 
ters in  the  interim.  There  nerer  has  been, 
that  I  can  discoYer,  a  single  one  of  the 
tvrf-Ulns  aboTe  adTerted  to  yet  erected  in 
Ireland.  I  have  made  diligent  inqniries 
from  those  resident  at  Monastereran,  and 
intimately  acquainted  with  peat-preparing, 
mad.  they  know  of  none.  When  Mr.  Rees 
Beece,  therefore  say  a,  **  he  has  seen  some 
of  them  on  the  Bog  of  Allen,"  the  assertion 
admits  of  bat  one  reply. 

Having  pointed  this  ovt,  I  might  leave 
Mr.  Reca  Recce's  opinions  to  be  appraised 
hereafter,  when,  in  some  year  or  two,  the 
pnhlic  shsU  be  better  able  to  estimate  its 
probable  vahie. 

It  is  not  a  fact  that  ordinary  peat  bogs  in 
Ireland,  nndrained,  contain  from  80  to  90 
per  cent,  in  weight  of  water— not  even  in 
the  dq»'.h  of  winter ;  bnt  pasting  tliis,  kiln- 
drying  of  tnrf  always  presumes  the  preyioos 
tiioroogh  drainage  of  the  bog  whence  it  is 
cat.  The  npper  parte  of  the  bog  then  con- 
tain from  65  to  80  per  cent,  of  dry  tnrf ; 
f.  t.,  from  20  to  35  per  oent.  of  water  at 

B0St« 

I  ahonld  like  to  know  **  what  arrangement 
of  physical  chemistry,  unknown  at  preaent" 
•— «B  with  happy  lucidity  of  thought  Mr. 
Beea  Reeoe  expresses  it — **  prevents  this 
reaaanet  of  water  from  being  dried  out  by 
the  artificial  heat  of  aa  much  fuel  as  may  be 
competent  to  evaportite  it  ?  " 

Bat,  notwithstanding  the  impossibility 
pronounced  by  Mr.  Rees  Reece,  whose  dog- 
ma yon  adopt  in  your  pagea  without  doubt 
or  remark,  kilna  for  the  artificial  drying  of 
tnrf,  identical  in  principle  wiih  mine  (aa 
desoribed  in  the  Tranaaciions  of  che  Institu- 
tion of  Civil  Engineers  of  Irebmd  for  1845) 
are,  and  have  long  been  valued,  and  in  con- 
stant use,  in  Holland,  Wirtemburg,  Olden- 
burg, Saxony,  and  Prussia;  and  these  not 
only  dry  turf  for  domestic  uses,  but  enable 
bar  iron  to  be  made  with  it ;  and  if  there 
were  more  of  the  industry  that  abounds  in 
these  states,  and  less  talk  with  us,  they 
would  have  been  in  use  in  Ireland  long 


Bnt  while  such  a  mode  of  drying  turf  is 
**  the  most  absord,"  *<  doubtless  the  best," 
acoording  to  Mr.  Rees  Recce,  "  is  a  brick 
machine,  with  compressing  power,  given 
from  an  oscillating  beam  by  Mr.  Rogera." 
Few  persons,  I  suppose,  are  ignorant  that 
Mr.  Charlea  W.  WUliams,  Lord  WUloughby 
D'Eresby,  and  a  score  of  other  fully  compe- 
tent persons,  have  spent  fortunes  in  trying 
to  sqneeie  the  water  mechsnically  out  of 
peat,  and  In  vain.  This  nature  does  forbid 
Mag  done,  so  as  to  pay ! 


No  man  likes  to  be  gibbetted  as  a  fool, 
even  in  *  Blue-book,  or  by  such  a  person  as 
Mr.  Rees  Reece ;  but,  lest  any  one  may  fancy 
I  have  also  some  interest  to  lerve  in  con- 
nection with  these  turf- kilns,  I  beg  to  add 
that  I  have  none ;  nor  have  I  ever  seen  or 
spoken  to  Mr.  Rees  Reece,  to  my  know- 
ledge. 

Six  years  since  I  took  pains  to  bring  be* 
fore  my  own  profession  these  and  other 
methods  of  preparing  peat  long  in  use,  and 
of  acknowledged  value  on  the  Continent. 
There  haa  not  been  energy  enough  to  try 
them  in  Ireland ;  yet  no  one  haa  attempted 
to  ahow  that  what  auoceeds  abroad  should 
not  (the  cases  being  similar)  succeed  here — 
and  success  in  this  instance  would  be  of  no 
small  national  value,  as  will  hereafter  be 
admitted. 

I  cannot  but  think,  then,  it  would  have 
been  well  that  either  you  had  not  brought 
my  name  most  diicoarteously  into  print, 
and  on  a  matter  quite  beside  your  subject, 
or,  as  an  unbiassed  reporter,  had  added— to 
the  very  aafe  oracle  you  have  uttered  as  to 
Mr.  Rees  Recce's  project,  which  sums  itself 
iatO'^"  it  may  pay,  or  it  may  not  pay  '*— 
aome  conaideration  of  the  accuracy  of  the 
dicta  which  he  has  hszarded,  and  you  have 
put  forth,  in  connection  with  my  name. 

I  am.  Sir,  your  obedient  Servant, 

RoBT.  Mallit. 

Daiain,8ept.  1,1851. 


THE  WATB&  -  SUPPLY  AMD  DftAIMAOB  OP 
TOWNS. — BBPORT  OF  THB  GBNBBAL 
BOARD  OF  HBALTH  BB8PB0TINO  TBE 
MBTBOPOLIB. 

The  public  voice  often  leads  to  a  decision 
on  questions  requiring  considerable  know- 
ledge of  details,  but  with  which  few  can  be 
acquainted,  considering  the  time  that  must 
necessarily  be  consumed  where  voluminous 
publications  have  to  be  consulted.  On  this 
account  abstracts  of  them  can  hardly  fail 
of  being  useful.  The  qaestion  of  the  water 
supply  of  the  metropolis  and  its  eflicient 
drainage  affords  a  case  in  point;  public 
opinion  will  doubtless  materially  inflnenee 
the  arrangementa  that  will  be  made  on  the 
subject,  yet  the  public  have  not  before  them 
any  concise  statement  of  the  facts  on  which 
a  sound  judgment  must  be  based.  With 
the  view,  therefore,  of  contributiBg  to  the 
supply  of  this  want,  the  following  abstract 
hss  been  drawn  up  of  the  *'  Report  of  the 
General  Board  of  Health  on  the  Supply  of 
Water  to  the  Metropolis." 
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Thii  Report  ineludeB  iDformakion  df  i 
high  order — geographical,  geological,  ohe- 
mical,  medical,  eDgineering — at  also  matters 
of  great  importaooe  in  leglalation,  and  io 
political  ooonomy.  Tho  infeitigationa  of 
the  Board  are  professedly  confined  to  What 
has  a  relation  to  the  metropolis ;  yet  the 
principal  featnres  of  the  Report  are  appU- 
oahle  to  all  coosiderable  towns,  so  that  it 
may  be  made  eztensiTely  ntefttl  far  beyond 
the  sphere  of  London. 

The  Report  it  preceded  by  a  Table  of 
"  Contents,"  so  ample  and  ezplanatory  as 
to  afford  easy  meaos  of  reference  to  any 
particalar  on  which  fall  information  may  be 
desired. 

Where,  in  the  foUowiog  abstract  and 
observations,  the  expressions  of  the  Board 
are  employed,  they  are  distinguished  by 
inverted  commas  |  as  are  alto  thoae  of  per* 
tons  whose  evidence  is  quoted. 

Some  of  the  information  afforded  is  snob 
as  individuals  may  profit  by ;  for  instance) 
the  means  indicated  of  softeoiog  water  are 
easily  practicable  on  a  small  seals,  and 
every  private  family  might  render  water 
aalnbriont  by  boiling  it,  althongh  it  were 
much  contaminated  with  organic  matters  in 
a  state  of  decompotition. 


Tlie  Board  have  inquired  fnlly  into  that 
essential  point — What  are  the  qualidet  of 
water  the  mott  condacive  to  health,  and  to 
economical  employment  for  domestic  and 
manufacturing  purposes  ? 

On  this  question  the  Board  refer  to  a 
great  masa  of  evidence ;  and  first,  at  to  the 
effect  of  lime  contained  in  water. 

It  cannot  be  gathered  from  the  evidence 
that,  excepting  in  calculout  diiorderSf  a 
small  quantity  of  lime  in  water  has  been 
proved  to  be  injurious  to  health,  though  it 
hat  always  been  tutpected  of  being  insalu* 
brioua,  and  is  thought  to  be  so  by  many  of 
the  witnesses. 

The  Report  states  that  Professor  Clark 
has  invented  the  term  of  degret»  ^f  hard- 
neu ;  this  wUl  doubtless  be  foend  to  be  of 
great  praotlcai  eonvenienoet  One  degree  of 
hia  lime  scale,  as  it  sasy  be  called,  denotes 
that  one  grain  of  carbonate  of  lime  is  con- 
tained in  a  gallon  of  water;  the  several 
hJghtr  degrees  of  hthlAeta  denote  that  for 
as  many  as  are  the  digini  inarWlt  so  iMUiy 


are  the  graltis  of  earbdnate  of  lime  oim* 
tained  in  each  gallon  of  water* 

That  lime  injures  water  for  all  eoonomioal 
purposes  is  fully  proved,  as  also  for  most 
manufacturing  processes,  *'  but  the  natives 
of  London  are  very  little  aware  of  it"  We 
find  no  attention  paid  to  it  in  any  of  the 
"schemes  for  water-supply  which  have 
obtained  the  aid  of  parochial  boards." 

Hardness  is  unfavourable  to  all  culinary 
operations;  thus,  aooording  to  M.  Soyer's 
evidence,  hard  water  gives  a  yellow  tinge 
to  vegetablea  boiled  in  it,  and  gives  them  a 
shrivelled  appearance.  Hard  water  '*  does 
not  open  the  pores  of  meat  so  frsely  as  soft 
water  does."  laftuions  of  all  kinds  are 
stronger  when  made  with  soft  water  than  with 
hard ;  so  that  tea  made  with  water  of  6i 
degrees  of  hardness  requires  nearly  a  third 
leas  of  the  tea  than  when  made  with  water 
of  16  degrees  of  hardness,  being  about  that 
of  Thames  water.  This  evidence  wss  cor- 
roborated by  that  of  Mr.  Phillip  Holland 
and  of  Professor  Clark.  Hard  water  re- 
quires more  fuel  than  soft  to  rsise  it  to  a 
boiling  heat.  Hard  water  occasions  greater 
expense  than  soft  in  washings  on  several 
accounts ;  as  the  greater  quantity  of  soap 
or  of  soda  required,  the  extra  labour  in 
washing,  the  greater  wear*  and- tear  of  the 
clothea  themselves.  ''  As  far  as  the  home* 
market  is  concerned,"  '*  more  money  is 
expended  in  washing  clothes  than  in  tbo 
manufacture  of  the  fabric,  or  of  the  clothea 
themselves."  In  London,  *<  before  a  shirt 
is  worn  out,  five  times  ak  mach  money  as  it 
originally  oott  will  have  been  expended  on 
it  in  wathing."  The  alkaliet  and  muMBral 
ingredients  used  in  washing  with  hard  water 
never  fully  leave  the  clothes. 

The  data  on  which  the  Board  calculate 
the  expense  of  mere  washing  are  the  only 
ones  throughoot  the  whole  Report  thai 
appear  to  be  erroneous;  in  this  instance 
they  seem  to  be  so,  because  the  prices  stated 
for  washing— 'Whether  by  the  piece,  or  from 
the  weekly  average  expenditure  of  indivi- 
duals or  families — are  not  for  washing 
alone,  but  include  the  charge  for  expensee 
incurred  in  collecting  linen,  drying,  mid 
folding  it,  mangling  tome  of  the  Brticlee» 
ironing  several  of  them,  starch,  blue,  &e«t 
which  itema  constitute  together  at  least  half 
the  expense  of  laundry- woik»  The  over- 
sight in  this  respect  does  not,  howeTer« 
invalidate  the  strong  testimony  given  of  tin 
increased  cost  on  several  aeconnta  oooa^ 
sioned  by  washing  in  hard  water. 

From  Mr.  Donaldson's  evidenoe»  it  ap« 
pears  that  for  every  100  gallona  of  water 
used  2  01.  of  hsrd  sosp  are  required  to  softea 
it  for  each  degree  of  hardneas ;  thns  water 
of  V*  of  hardness  requires  10  oa.  of  soap  |  if 
the  water  be  of  IS''  of  h«rdiiese»  80  m* 
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The  amount  of  the  money  expended  for 
washing  in  the  metropolis  was  another 
inqnirj.  According  to  one  estimate  the 
washing  bills  in  London  rise  to  the  enor- 
moui  sum  of  5,000,000/.  a  year,  at  the 
average  rate  of  litile  more  than  a  shilling  a 
head  per  individusl  for  the  whole  popula- 
tion. This  the  Board  seem  to  think  ex- 
cessive,— and,  indeed,  it  appears  to  be  so; 
the  masters  in  sooae  families  may,  indeed, 
■pend  even  more  than  five  shillings  a  week 
In  laundry-work,  as  specified  in  the  calcula- 
tions ;  but  the  laundry  expenses  of  the 
greater  portion  of  the  industrious  classes  do 
not  amount  to  more  than  sixpence  a  head 
a  week, — and  this  description  of  persona 
form  the  great  bulk  of  the  metropolitan 
population. 

Soft  water  if  more  agreeeble  and  effective 
than  hard  for  baths,  and  for  all  purposes  of 
the  toilette.  Several  witnesses  affirm  that, 
as  a  beverage,  soft  water  is  more  agreeable 
than  hard ;  though  those  accustomed  to  hard 
water  become  reconciled  to  its  use. 

There  are  many  mannfacturea  that  can- 
not be  advantageously  carried  on  with  hard 
water ;  hence  several  of  the  great  London 
brewers  have,  at  a  heavy  outlay,  caused 
deep  wetla  to  be  dug  on  their  premises  for 
the  purpose  of  obtaining  water  that  is  soft. 

The  water  of  the  Thames  supplied  to 
London  is  stated  to  be  of  from  14  to  16 
degrees  of  hardness,  and  that  of  the  other 
rivera  and  streams  which  contribute  to  the 
supply  of  London  is  about  equally  hard. 
The  Board  have  had  424  different  specimens 
of  water  tested  ;  they  were  taken  from  dif- 
ferent distant  places.  Water  from  wells 
and  springs  averaged  nearly  26  degrees  of 
hardness ;  that  from  rivers  and  brooka  13 
d^rees ;  that  from  land  and  surface  drain- 
age not  qoite  5  degrees.  About  26  tons  of 
lime  are  delivered  in  the  metropolis  daily, 
mixed  or  dissolved  in  the  water  with  which 
it  is  snppUed. 

Professor  Clark  has  indicated  an  econo- 
mical means  of  depriving  water  of  its  carbo- 
nate of  lime  by  means  of  quick  lime ;  and 
Mr.  P.  Holland  describes  a  mode  of  farther 
pnri^ring  it  by  the  addition  of  "  a  little 
oxalate  of  ammonia,  or  of  soda.'' 

A  mixture  of  other  inorganic  impurities 
in  water,  such  as  iron,  or  clay,  is  prejudicial 
for  all  economical  purposes ;  but,  excepting 
after  floods,  being  seldom  found  in  consi- 
derable quantity  in  any  of  the  watera  with 
which  towna  are  supplied,  little  notice  is 
taken  of  such  impurities. 

The  Board's  inquiries  respecting  organic 
impurities  are  extensive  and  important  By 
tlie  information  they  have  elicited,  it  does 
not  appear  that  animals  and  vegetables 
nanally  inhabiting  water  are^  whilst  in  a 


living  state,  insalubrious  ;  but  that,  when  in 
a  state  of  decompoaition,  they  render  water 
containing  them  highly  injurious  to  health. 
The  evidence  on  this  bead  proves  the  fact 
incontestibly.  Organic  matters,  when  in 
that  state,  produce  disease  taken  internally 
as  a  beverage,  and  also  when  the  gases  aris- 
ing from  them  are  inhaled.  A  remarkable 
instance  of  the  former  is  given  by  Dr. 
Gavin : — **  A  thirsty  navigator  drank  of 
the  Hackney  brook,  and  was  almost  imme- 
diately attacked  with  cholera,  and  subse- 
quently speedily  died."  The  instances 
adduced  are  innumerable  of  the  deleterious 
effects  of  the  emanations  from  water  ren- 
dered putrid  by  the  decomposition  in  it  of 
organic  matter  ;  but  *'  chemistry  has  not  to 
the  present  moment  succeeded  in  isolating 
those  substances,  or  in  characterizing  them 
by  particular  reactions."  Water  got  at  Hun- 
ger ford -market  contained  in  a  gallon  above 
13  grains  of  volatile  and  organic  matter  in 
suspension,  besides  43  grains  of  inorganic 
matter.  When  that  water  was  boiled  down, 
it  emitted  a  strong  acid  smell,  and  when 
heated  a  smell  like  that  of  burning  wood. 
Exclusively  of  epidemic  periods,  *<  in  ordi- 
nary times,  it  is  known  that  troops  who 
have  drank  water  polluted  with  animal  or 
vegetable  matter  in  a  state  of  decomposition 
arepeculiarly  subject  to  dysentery.'* 

The  bnUing  of  water  appears  to  greatly 
diminish  the  deleterious  effects  of  such  water. 
'*  There  was  the  case  of  a  man  who  lived  in 
the  Coburg-road,  Camberwell  parish,  in  a 
semi-detached  house,  in  a  healthy  situation, 
and  with  a  garden  behind  the  premises.  His 
wife  had  noticed  that  the  water  supplied  to 
them  was  exceedingly  bad  ;  and  having  been 
informed  that  it  was  liicely  to  affect  the 
health  of  her  family,  she  invariably  boiled 
and  filtered  it.  All  kept  in  perfect  health 
except  the  father,  who  objected  to  drink 
this  water  from  its  being  fiat  and  unaerated: 
he  would  still  drink  it  as  it  came  from  the 
water-butt,  and  the  consequence  was  that 
he  was  attacked  with  choleraic  diarrhoea :  he 
afterwards  drank  no  moreof  it,  and  got  well." 

It  is  shown  that  lead  is  more  corroded 
by  pure  than  by  impure  water ;  but  it  has 
been  unexpectedly  found  that  filtration 
through  sand  separates  the  lead. 

These  preliminary  inquiries  having  been 
gone  through,  as  to  the  economical  and 
the  sanitary  qualities  of  different  waters, 
the  next  question  to  be  considered  is.  From 
what  source  csn  London  be  supplied  with 
water  that  shall  be  the  most  free  from 
vitiating  matters  ? 

The  Board  report,  that  "  The  quali- 
ties  for  the  water-supply  of  the  population 
appear  to  range  themselves  in  the  following 
order ; 
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■  '*  lit.  Freedom  from  all  animal  and  vege- 
table matter. 

**  2nd.  Pure  aeration. 
*'3rd.  Softness. 

'*  4th.  Freedom  from  earthy,  mineral,  or 
other  foreign  matters. 

"  5th.  Coolness  in  delivery  at  a  minimum 
temperature, — ^neither  warm  in  summer  nor 
ezoecsively  cold  in  winter. 
6tb.  Limpidity,  or  clearness." 
To  the  above  are  added,  as  popular  tests, 
that  all  special  flavour  or  taste  in  water  is 
objectionable. 

A  great  mass  of  evidence  is  brought  for* 
ward  in  proof  that  the  streams  from  which 
London  is  supplied  with  water,  before  they 
come  to  be  charged  wi  h  sewer-water,  already 
contain  a  vast  quantity  of  animal  and  vege- 
table matter ;  that  it  is  not  any  one  of  those 
streams,  but  all  of  them,  that  are  polluted 
with  it, — the  Thames  itself  to  an  excessive 
degree.  That  though  the  Thames  and  its 
tributaries  be  largely  derived  from  Iand> 
springs,  through  chalk  strata,  their  water 
is  in  a  turbid  state  when  delivered,  much  of 
this  turbidity  being  occasioned  by  animal 
and  vegetable  matter  so  completely  in  che- 
mical solution  that  the  common  filters  will 
not  remove  it ;  and  it  appears  that  the  water 
of  the  New  River,  and  of  the  water  compa- 
nies generally,  is  also  charged  with  impu- 
rities of  the  same  nature. 

'*  We  must  state,  as  our  conclusions  upon 
this  topic  of  inquiry,  that  if  the  water  of 
the  Thames  could  be  early  protected  from 
the  sewerage  of  all  the  towns  draining  into 
it,  and  from  the  sewerage  of  the  metropolia, 
-^if  it  could  be  purified  from  animal  and 
vegetable  matter  as  completely  as  deep-well 
water,  or  aa  some  of  the  surface  water  from 
the  chalk  districts,  as  proposed  by  Captain 
Vetch, — we  should  nevertheless  feel  com. 
polled,  upon  the  evidence  recited,  to  pro- 
nounce water  of  such  degrees  of  hardness  to 
be  ineligible  for  the  supply  of  the  metro- 
polis, and  to  recommend,  as  we  now  do, — 
**  That  the  water  of  the  Thames,  the  Lea, 
the  New  River,  the  Colne,  and  the  Wandle, 
as  well  as  that  of  the  other  tributaries  and 
sources  of  the  same  degrees  of  hardness, 
should    be  as  early    as  practicable  aban- 
doned. 

"Deep- well  woter  is  free  from  surface 
animal  and  vegetable  impurities,  but  it  has 
generally  more  of  mineral  impurity,  and  is 
usually  unobtainable  in  sufficient  quantity 
at  a  moderate  expense." 

Since  the  number  that  has  been  made  of 
deep  wells  in  the  metropolis  of  late  years, 
it  seems  ctrtain  that  the  supply  from  this 
source  would  be  inadequate  to  the  wants  ojf 
London.  Already  gnat  brewers  have  ar- 
ranged amongst  themselves  to  brew  respec- 


tively on  different  days,  lo  as  to  equalize  the 
demands  on  the  water- bed :  it  ia  further 
stated  that  water  is  higher  in  the  wells  on 
Mondays  than  on  any  other  days,  by  reason 
of  there  being  no  brewing  on  the  Sunday. 
This  difference  in  the  level  of  the  water-bed 
is  felt  as  far  from  town  as  Tottenham. 

"  Seeing  the  disadvantages  inseparable 
from  river  and  well-water,  attention  has 
been  directed  to  other  sources  of  supply." 
"  Professor  Clark  states,  that  nowhere  hat 
there  been  made  such  important  improve- 
ments in  the  collection  and  purification  of 
water-supplies  as  in  Jjancashire." 

"The  improvement  in  the  collection  is 
due   to   the    application   of  the   principle 
wc  have  above  stated ;  that  is  to  say,  that 
the  nearer  to  the  actual  rain- fall  the  water  is 
collected,  the  freer  it  will  be  from  adventi- 
tious impurities.  The  new  practice  in  Lanca- 
shire has  been  to  take  some  elevated  ground* 
—-generally  sterile  moorland,  or  sandy  heath ; 
and  te  run  a  catch- water  trench  or  conduit 
round  the  hill,  midway,  or  as  high  up  as 
may  be  convenient  for  the  sake  of  fall,  re- 
gard being  had  to  the  space  of  the  gathering- 
ground.    An  embankment  is  thrown  across 
aome  natural  gorge,  at  the  nearest  point  at 
which  a  reservoir  may  be  formed  without 
the  expense  of  excavation.    Into  this  the 
rain-water  is  led,  and  stored,  to  be  used  in 
dye  or  print-works,  or  for  other  manufac- 
turing purposes,  having  in  msny  instsnoes 
been  previously  filtered.     The  economy  and 
efficiency  of  these  filters,  which  merely  act 
as  strainers,  are  much  praised  by  Profeeaor 
Clark.    They  serve  to  show,  however,  how 
much  more  economically  filtration  may  be 
conducted  on  a  large  than  on  a  small  icide ; 
and  how  sordid  and  erroneous  is  the  admi- 
nistration, whether  of  water  companies,  or 
of  local  boards,  which  neglects  or  refuses 
filtration  of  the  supplies  used  for  the  general 
population.     But  until  recently,  with  the 
exception  of  a  very  small  proportion,  the 
supply  of  towns  was  delivered  without  any 
previous  filtration  whatsoever,  and  more  than 
half  of  the  supply  of  the  metropolis  if  still  so 
delivered. 

'*  The  new  process  of  land-drainage  fur- 
nishes a  means  for  the  filtration  and  depura- 
tion of  impure  water  on  a  large  scale,  with 
considerable  advantages  over  the  larger  sand- 
strainers  or  common  filters."  *'  Where  the 
drains  have  been  tolerably  well  adjusted, 
the  water  from  this  deep  drainage  is  seen 
running  away  perfectly  pellucid.  Where 
there  happen  to  be  two  branch  outfalls  into 
one  main, — the  one  a  branch  outfall  from 
mere  surface  drained  land,  the  other  an  out- 
fall from  thorough -drained  land, — the  water 
from  the  thorough -drained  land  maybe  seen 
running  perfectly  limpid,  whilst  the  water 
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from  the  rarface-draioed  land  rvns  away 

turbid,  and  of  the  colour  and  coniiitency  of 

pea-80vp,  from   the  inorganic  or    organic 

partieleB  which  it  containi." 

The  Board  caused  to  be  tested  424  spe- 

eimeni  of  water  from  different  parts  of  the 

eonntrj.    The  results  were  as  follows : 

From  welb  and  tpringt,  average  hardneaa...  23*86. 
'^—  riTera  and  brooka,  arenige  hardneaa...  13  05. 
— —  land  and  auifkea- drainage,  arerage 

hardneu ^....m. 4-94. 

The  Board  were  early  desiroue  of  inTes- 
tigating  what  matters  were  taken  np  by 
water  passing  through  different  sorts  of  soils, 
but  the  College  of  Chemistry  declined  the 
task;  lately,  however ,  "the  examination 
has  been  made  by  Professor  Way,'*  **  with 
moat  important  resnltn.  From  this  exami- 
nation it  will  be  £een,  that  days  and  loams 
have  powers  of  chemical  action  for  the  re- 
moval of  organic  and  inorganic  matters  from 
water  to  an  extent  never  before  suspected, 
and  that  it  will  be  practicable  to  use  agri- 
coltnral  drainage  arrangements  on  gather- 
ing.grounds,  aa  means  of  filtration  and  more 
complete  purification  of  water  on  a  larger 
seale  than  is  at  present  accomplished/' 
{To  be  eontinmed,) 


PBOTBOnON  OF  BLSOTniC    TBLBGUAPH 

WIUB8. 

Mr.  Dick,  of  Ayr,  has  invented  a  pro- 
tective caaing  for  the  wires  of  the  Electric 
Telegraph,  especially  meeting  and  obviating 
the  mischief  to  which  the  wires  are  liable 
from  the  beating  of  the  chafing  sea  on  a  rocky 
■bore.  It  will  he  recollected  that  the  tele- 
grap)kie  eommanication  opened  last  year  as 
an  experiment  between  Dover  and  Calais  was 
interrupted  a  few  hours  after  it  was  made, 
by  the  cutting  in  two  of  the  telegraphic 
cord,  on  the  rocks  forming  the  French 
shore :  the  rolling  sea  chafed  it  asunder  in 
more  than  one  place,  on  the  sharp  edges  of 
the  stone.  A  cheap  and  effective  protection 
of  the  rope  hu  been  a  desideratum  for  which 
inventors  have  much  cudgelled  their  brains. 
Two  very  opposite  qualities  must  be  com- 
bined—>  extreme  hardness,  with  perfect  flex- 
ibility. In  the  invention  of  Mr.  Dick  these 
two  qualities  are  completely  blended.  The 
material  is  cast-iron — at  least  hard  enough  : 
and  the  form  adopted  to  secure  flexibility  is 
that  which  Nature  herself  has  selected  for  pro- 
tecting the  most  delicate  and  powerful  tele- 
graphic apparatus  yet  knof^n  to  man — the 
cord  of  nerves  wbidi  radiates  from  the  brain 
to  the  extremitifs  of  the  higlier  animals, 
through  their  spine  or  vertebral  column. 
The  backbone  of  a  man,  or  that  of  a  more 
flexible  creature,  the  snake  or  eel,  might 
have  been  taken  as  a  pattern ;  but  in  that 
eaae  there  would  hsve  been  a  complication 
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of  "  processes"  and  interlocking  projection! 
to  imitate :  Mr.  Dick  has  taken  a  simpler 
form,  and  has  thus  been  nnconsciously  bit 
on  the  form  selected  by  Nature  for  the 
backbone  of  the  shark, — an  apparatus  at  once 
powerfnl  and  more  almost  than  any  other 
flexible.  A  large  bead  of  iron  is  threaded 
on  to  the  cord  of  electric  wires  (which  b 
previously  encased,  as  at  present,  in  a  thldt 
tube  of  gutta  percha) ;  then  a  perforated 
cylinder,  like  a  *'  bugle,"  is  threaded  on  to 
the  string  next  to  the  ball ;  then  another  ball 
is  threaded,  and  then  another  cylinder,  and 
so  on.  The  two  ends  of  each  cylinder  are 
made  concave,  so  as  to  receive  Uie  convex 
surface  of  the  two  balls  on  each  side  of  it. 
Thus  the  whole  string  of  iron  "  beads  and 
bugles"  makes  an  iron  tabe,  which  protects 
the  electric  cord  on  which  they  are  threaded, 
and  is  at  the  same  time  so  flexible  that  a 
rope  of  it,  massive  enough  to  weigh  thirty  or 
forty  pounds  to  the  lineal  yard  (without  the 
telegraphic  cord),  will  double  up  in  a  loop 
that  will  lie  round  the  rim  of  your  hat.  The 
merits  of  the  oontrivance  are  its  perfect  sim« 
plicity  and  eifectiveneas  ;  it  consists  of  balla 
and  cylinders,  the  chief  cost  of  which  must 
be  only  that  of  their  cheap  material,  cast- 
iron.  With  such  a  protection,  one  would 
think  that  the  wires  of  the  submarine  tele- 
graph would  be  safe  against  the  beating  of 
any  sea,  on  any  coast. 

The  invention  would  also  be  useful  in  pro- 
tecting wires  under  our  street  thorough- 
fares, where  the  vibration  and  crnshing 
pressure  caused  by  heavy  vehicles  rapidly 
passing  might  be  of  evil  effect  to  the  cord 
of  messsge-wires.— iStpec/a/or. 

BTBHOPP'a  DISC  BNOIira. 

We  had  the  pleasure  the  other  day  of  in- 
specting a  disc  engine  which  is  in  the  courie 
of  exhibition  at  the  works  of  Messrs.  O.  and 
J.  Rennie  (by  which  eminent  firm  it  has  been 
built),  for  the  purpose  of  enabling  ship- 
builders and  nautical  men  to  judge  of  Its 
suitableness  for  screw  propnlrion.  The  en- 
gine is  a  considerably  improved  edition  of 
the  one  in  use  st  the  Timetl*  office  (see 
Mich.  Mag.,  vol.  U.,  p.  241.)  The  first 
of  the  improvements  now  introduced  by 
Mr.  Bisbopp  consists  in  dispensing  with  the 
slips  and  springs  employed  in  packing  the 
cones,  by  which  arrangement  the  easiness  and 
smoothness  of  the  motion  of  the  disc  is  mnch 
increased.  Secondly,  the  cylinder  is  entirely 
enclosed  by  a  stesin  jacket.  Thirdly!  the 
groove  on  the  top  of  the  cylinder,  hitherto 
employed  as  a  guide  for  the  disc,  ia  dispensed 
with,  and  the  bow  of  the  diagonal  shaft  con- 
nected to  a  second  bow  crossing  it  at,  « r 
almost  at,  right  angles,  the  ends  of  which 
last  are  pinned   to  opposite  sides   of  the 
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cylinder,  in  such  manner  at  to  admit  of  the 
bow  roclcing  on  thoae  pini  aa  fnlcra  when 
the  disc  ii  in  motion,  and  at  the  aame  time 
preaerTing  the  diac  in  ateam-tight  contact 
with  the  conea.  A  fourth  improfement 
coniiata  in  connecting  the  end  of  the  diago- 
nal ahaft  with  the  driving  crank  by  a  balU 
and-Bocket  joint,  which  is  capable  of  aliding 
In  a  radial  alot,  bnt  kept  up  to  the  periphery 
of  the  crank  by  a  block  of  Tulcanited  India- 
rubber,  ao  aa  to  prevent  jarring. 

The  working  of  the  engine  ia  beautifully 
smooth  and  easy,  and  the  high  speed  ob- 
tained render!  it  peculiarly  adapted  for  drir- 
ing  the  acrew,  without  employing  any  such 
expensive  and  eaaily-deranged  gearing  as  ia 
necessary  with  the  engines  ordinaril}  applied 
to  that  purpose.  Tl^  weight  of  the  engine 
alao  is  trifling,  and  it  occupiea  bnt  small 
apace,  and,  in  consequence,  can  be  placed 
at  a  low  level  in  the  veaaeL 

COLOUR- B0XB8    AND    DEAWIMG 
IWST&UMBNTS. 

The  following  apecial  prizes  have  been 
just  offered  by  the  Council  of  the  Society 
of  Arta — urged  thereto  by  a  consideraticn  of 
'*  the  present  high  price  of  the  neceaaary 
materiala  "  for  acquiring  a  knowledge  of 
drawing. 

**  The  8oeie(y*»  large  medal  to  the  person 
who  shall  produce  the  box  having  the  greatest 
number  of  the  best  colours  for  general  use, 
and  brushes,  which  maybe  aold  retail  to  the 
public  for  one  ekilling.    The  maker  must 
agree  to  make  not  leu  than  1000  of  such 
boxes,  and  keep  the  aame  on  sale. 
'*  The  Council  will  be  prepared  to  purchase 
not  leaa    than    1000  of  the  aucceasrul 
boxes,  provided  they  agree  in  all  reapecta 
with  the  apedmen  anbmitted  in  compe- 
tition. 

**  The  SoeUlyU  large  medal  for  the  best 
and  cheapest  act  of  the  following  inatru- 
menta : 

•<  One  pair  of  6-inch  compaaaea,  with  shift- 
ing pencil  leg. 
*'  One  wooden  4 -inoh  triangle  (equilateral). 
**  One  ruler  with  one  fiducial  edge,  1  foot 
loBg,  difided  into  inchea  and  tentha.  and 
marked  with  a  scale  of  chords. 
**  To  be  contained  in  a  case. 
"  The  Council  will  be  prepared  to  purchase 
not  leaa  than  100  sets  of    the  sncceaaful 
caae,  provided  they  agree  in  all  respects 
with  the  specimens  submitted  in  competition. 
"  Specimens  of  the  colour- boxea  and  caaea 
of  instruments,  accompanied  by  the  name 
of  the  manufacturer,  and  by  a  written  en- 
gagement to  produce  not  leaa  than  the  above 
numbers  respectitely,  to  be  sent  to  George 
Grove,  Esq.,  Secretary  to  the  Society,  18, 
John-street,  Adelpbi,  on  or  before  Decem- 
ber 1,  1851." 


SPBCiriCATIONa  OF  BNGLIBH  PATBNTa  BN- 
ROLLBD  DURINO  THB  WBBK,  BlfDlNO 
BBPTBlfBBB  17,    1851. 

Victor  Htacinthb  T^ibbbt  Guillo- 
UBT,  of  Conde  sur  Noirot  Calvados,  France, 
c  hemist.  .Fbr  certain  proeeteeefor  increae* 
ing  on  mantffaetured  fabrice  the  eeveral 
ehadet  of  indigo^  Patent  dated  March  10, 
1851. 

Thia  invention  eonsiata  in  aubjeeting  tex- 
tile fabrios  dyad  with  indigo  to  tkeaetion  of  an 
elevated  temperature  under  steam  preaaore. 

Indigo  ia  a  anbatanee  naturally  ioaolRUe, 
and  in  order  to  fla  it  when  used  aa  a  dye  for 
nannfaotured  fabrics,  it  must  be  rendered 
soluble,  whioh  ia  effected  by  meana  of  dif  • 
oxygenating  agenta,  sneb  aa  aolphate  of  iron 
and  oxide  of  oaldum.    Then,  by  imaeraiBg 
the  arciolea  in  sneh  aolutiona,  different  ahadea 
of  colour  nuy  be  obtained,  varying  in  intea- 
aity,  aooording  to  the  duration  of  their  ina- 
meraion.   Indigo  ia  alao  of  a  volatile  natnra, 
and  thia  is  one  of  its  distinctive  peculiari- 
ties. The  patentee  propoaea  to  avail  himtelf 
of  this  volatile  principle  by  aubjeeting  the 
dyed  fabrica  to  the  aotion  of  an  ebvatad 
temperature,  under  a  oertain  preuure,   in 
metallic  vessels  closed  air-tight,  and  auffi- 
ciently  strong  to  resist  the  internal  preasore 
neceaaary  for  acting  on  the  atoma  of  the 
indigo,  and  causing  them  to  be  fixed  and 
amalgamated  with  the  fibres  of  the  manufac- 
tured articles,  and  to  produce  a  change  in 
their  physical  consiituiion.     The  form  of 
the  veasel  employed  is  immaterial,  but  it  ia 
necessary  that  it  should  be  provided  with  a 
safety -vit I ve,  and  a  blow-off  cock  for  expel- 
ling the  atmospheric  sir  when  the  ateam  ia 
first  admitted.    The  fabrics  to  be  operated 
OD,  having   been  previoualy  dyed  of  any 
required  pattern^  are  placed  in  layers  in  the 
vesael  on  a  wooden  framework,  and  enve- 
loped in  a  blanket,  for  the  purpoae  of  pre- 
venting contact  frith  the  aides  of  the  veaael, 
and  to  absorb  the  vapours  produced  by  tlie 
first  application  of  steam,  which  ia  then 
admittad  at  a  preasure  varying  from  two  to 
aix  atmospheres.     At  the  expiration  of  from 
twenty  to  thirty  minutea,  the  cover  of  the 
veasel  is  raiaed,  and  the  fabrica  are  with- 
drawn ;  and,  after  alio  wing  them  to  cool, 
they  will  be  in  a  fit  condition  to  be  folded 
and  packed.   The  effect  of  this  o^^eration  on 
the  indigo  colour  will  be  to  impart  to  it  a 
violet  tinge  \  nur  will  any  detrimental  effect 
be  produced  ou  other  colourj  with  which 
the  goods  may  have  been  dyed  ;  on  the  con- 
trary, their  richness  and  brightness  will  be 
rather  increased.    The  cloth  will  be  foniMl 
to  have  undergone  a  material  diminution  in 
length,  but  the  shrinkage  in  width  will  be 
hardly  perceptible  :  it  will  at  the  same  time 
have  assumed  a  closer  and  finer  texture,  wd 
will  have  become  thicker  and  aofter* 


EKGIISfi  BPS0IFI0ATI0K9  tSHBOLLISI)  BXrilTNO  THE   WEEK. 


f89 


C3S0<m.— Tbe  ntbjeotloii  of  teitUe  ftiliriei, 
dyed  with  indigo,  to  the  action  of  an  elevated 
temperatare  under  steam  pressure,  for  the 

Sarpose  of  iocreasiDg  the  shades  of  coloar 
i  the  said  fibrlcs. 

Jam  IS  MtmKAT,  of  Canterharj,  bar- 
raek-master  and  captain.  Fbr  iwufrwe- 
meHt9  in  9addkry  and  kamu9.  Patent 
dated  Mareh  10,  1851. 

The  object  of  the  present  improvements 
is  to  prodnce  a  saddle  whieh  sliall  be  less 
galling  to  the  baek  of  tlie  animal  than  those 
ordinarily  in  nse,  and  easier  and  seller  for 
the  rider,  especially  when  obliged  to  remain 
for  any  length  of  time  on  horseback.  With 
this  Tiew,  Captain  Murray  provides  his  sad- 
dle with  springs,  which  he  attaches  longitn- 
dinally  to  the  saddle-tree,  and  on  which  be 
places  the  padding  for  the  seat.  The  springs 
are  three  In  number,  of  double  eurralure, 
and  the  ee:)tre  one  Is  forked  at  one  en4f  to 
accommodate  it  more  readily  to  the  form  of 
the  seat.  One  end  of  each  spring  is  at- 
attached  to  the  cantle  end  of  the  saddle  by 
being  bent  around  a  plate  thereon,  and  the 
other  end  is  seenred  by  pins  on  the  pommel 
taking  into  slots  formed  in  the  end  of  the 
spring:  the  sides  of  the  springs  are  left 
altogether  free,  and  their  full  extent  of  play 
In  a  longitudinal  direction  is  thus  secured. 
In  order  to  prevent  the  padding  falling  into 
the  spacea  between  fhe  springs,  they  are  to 
be  connected  together  by  an  elastic  lace. 
This  arrangement  confines  the  whole  of  the 
pressure  to  the  edges  of  the  saddle,  and  thus 
relieves  the  back  of  the  animal  very  consi- 
derably, at  the  same  time  that  the  elasticity 
of  the  springs  renders  the  saddle  much  easier 
and  more  comfortable  for  the  rider. 

CMm.  —  The  combination  of  springs, 
alota.  pins,  and  plates,  for  the  purpose  of 
rendering  saddles  safer  and  easier  both  to 
the  rider  and  the  horae. 

Elijah  Galloway,  of  Southampton- 
buUdinga,  Chancery-lane,  civil  engineer. 
For  improvenwnit  in  tteam  enginu.  Patent 
dated  March  10,  1851. 

Theae  improvements  consist  in  arranging 
maehinery  between  the  piston  of  a  double* 
acting  steam  engine  and  Ita  load,  in  such 
manner  that  the  varying  effort  of  the  steam, 
when  working  expansively,  may  be  caused  to 
operate  nith  a  oomparativi ly  uniform  effect 
on  the  load,  and  In  such  manner  that,  both 
during  the  up  and  down  stroke,  the  load 
shall  be  moved  through  a  greater  space  for 
a  given  extent  of  motion  of  the  piston,  when 
acted  on  by  the  greatest  pressure  of  steam, 
than  it  is  moved  through  for  a  similar  extent 
of  motion  of  the  piston  when  noted  on  by 
the  decreasing  effort  of  the  expanding  steam* 

The  patentee  does  not  confine  himself  to 
any  parlicnlar  arrangement  of  mechaniam 
to  effect  this  object,  but  he  claims— The 


employment  of  meehanleal  means  interposed 
between  the  piston  and  the  load  of  a  double- 
acting  steam  engine,  to  compensate  for  the 
decreasing  effort  of  expanding  steam,  and 
thus,  as  neariy  as  may  be,  to  obtain  a  prac- 
tical uniformity  of  effort  In  respect  to  the 
load. 

Pbtbr  Anif  and  Lkcomtb  on  Pontaikb- 
ifOBSAU,  of  South-Street,  Finsbury.  For 
improvement  in  eompreM^mg  air  and  gaoea 
for  thejmrpoio  f^  ohtamkng  motive  power, 
(A  communication.)  Patent  dated  March 
10,  1851. 

The  invention  here  sought  to  be  secured 
oonsists  In  compressing  air  and  gases,  by 
introducing  into  suitable  vessela  contaioing 
themi  water  or  other  liquid,  by  means  of 
hydraulic  pressure,  and  employing  the  air 
or  gases,  in  their  compressed  state,  to  pro- 
duce motive  power. 

Cfafm.— The  use  of  one  or  more  recipients, 
into  which  a  liquid  is  introduced  by  one  or 
more  hydraulic  presses,  by  whieh  the  air  or 
gases  are  expelled  or  eompreued. 

Gkorob  RoBBUTa,  of  Selkirk,  manufac- 
turer.    For  an  improved  mann^aetttre  q/* 
certain  yame  of  linen,  wooff  eilk,  cotton, 
or  other  Jibroue  eubetancee.    Patent  dated 
March  10,  1851, 

The  particular  sorts  or  descriptions  of 
yams  to  which  this  invention  has  reference 
are  those  known  as  mottled,  marled,  clouded 
or  spotted  yarns,  of  whatever  material  they 
may  be  composed,  whether  linen,  wool, 
silk,  cotton,  or  other  fibrous  substances, 
and  the  invention  oonsists  in  manufacturing 
such  yams  from  rowsns  or  cardings,  which 
are  produced  by  combining  slivers  of  dif- 
ferent colours,  or  mixtures  of  colours,  in 
sueh  manner  that  each  rowan  shall  contain 
a  portion  of  each  such  sliver. 

In  carrying  his  invention  into  effect,  the 
patentee  takrs  portions  of  wool  or  other 
material,  wliich  having  been  cleaned  (when 
necesiary),  and  dyed  of  different  colours 
according  to  the  pattern  of  yarn  to  be  pro- 
duced, are  aubmitted  to  the  action  of  the 
machine  called  a  *'  teaser,"  (and  in  the  case  of 
wool  oiled  in  the  usual  manner.)  The  separate 
poitiona  are  then  auccessively  fed  into  the 
naehine  known  hs  the  *'  scribbler,"  having 
cylinders  and  rollers  covered  with  cards, 
from  which  they  issue  in  continuous  streams 
or  slivers,  which  are  to  be  wound  on  bobbins 
or  spools.  A  number  of  these  bobbins  or 
spools,  with  the  coloured  slivers  thereon, 
are  then  placed  in  a  suitable  frame  near  the 
feeding  end  of  a  carding  or  finishing  engine, 
and,  having  been  arranged  in  order  accord- 
ing to  the  required  pattern,  the  ends  of  the 
slivers  are  introduced  between  the  feed  rol- 
lerst  and  the  machine  put  in  motion,  when 
rowans  or  short  oardlngs  will  be  produced, 
eaeh  oontainiog  a  portion  of  each  of  the 
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•liTtrs  on  the  bobbini.  A  heek  ii  placed 
in  front  of  the  feed  roUert  to  keep  the  ■liven 
apart,  and  the  diTitioni  of  the  heck  are  made 
to  corretpond  with  the  length  of  spot  of  any 
particular  colour  which  is  to  be  prodaeed  on 
the  carding  or  rowan.  The  cardingi  pro- 
duced by  tbl8  machine  are  joined  together 
end  to  end,  in  the  utnal  manner,  paiied 
through  a  *'  billy/'  to  bring  them  to  the 
atate  of  slabbingt,  and  finally  ipnn  to  the 
required  aixe  of  yam  in  the  "  mule."  It  ii 
evident  that,  by  following  thia  mode  of  ma- 
nufaetnre,  and  arranging  the  bobbina  in 
different  order  in  the  framea,  before  earding 
the  aliTers  thereon,  an  almoit  endleis  yariety 


of  pattema  may  be  produced  on  the  yarns. 
— ^No  claima. 

S^eeifieaiion  IHie,  bui  n»t  Enrolled, 

Jean  Baptutb  Alphonsi  Brvnit,  of 
Paris,  gentleman.  For  impravemenit  tn  tke 
imanufacture  qf  eoveringt  for  roo/s,  walU, 
partitiotu,  fumiiure  and  other  eimUar  crtfi- 
e^,  and  in  boxee,  iubee,  and  other  hollow 
articlee,  and  in  the  preparation  or  manii- 
faeture  of  nuiterials  to  be  employed  for 
emth  purpoeet,  and  alio  in  wuiehinerp  to  bo 
employed  in  eueh,  or  eimilar  mamafaetwreo, 
(Being  a  communication).  Patent  dated 
March  10, 1851. 
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Alexander  Parkea,  of  Binningham,  Warwick, 
chemltt,  for  certain  improyementa  In  the  manofac- 
tnre  of  copper,  and  in  the  separation  of  some  other 
metal  therefrom,  and  in  the  production  of  alloys 
of  certain  metals.    September  11;  sis  months. 

George  Phillips,  of  Upper  Park-street,  Islington, 
Middlesex,  chemist,  for  preventing  the  injurious 
effects  arising  firom  the  smoking  of  tohaoco.  Sep- 
tember 18;  six  months. 

John  Wormald,  of  Manchester,  Lancaster,  maker- 
up  and  packer,  for  Improvements  in  machinery  or 
apparatus  for  spinning  and  doubling  cotton,  wool, 


silk,  flax,  or  other  fibrous  substances.    September 
18;  six  months. 

John  Simpson  Leake,  of  Whitehall  Salt  Works, 
Chester,  manfacturer,  for  certain  improvements- 
In  the  processes  and  machinery  or  apparatus  em; 
ployed  in  the  manufacture  of  Salt.  September  18 
six  months. 

John  Livesey,  of  New  Lenton,  Nottingham, 
draughtsman,  for  Improvements  in  the  manulkc- 
ture  of  textile  fkbrlcs,  and  in  machinery  for  pro- 
ducing the  same.    September  18 ;  six  montba. 
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tion.     gister.     Proprietors*  Names.  Addresses.  Subjects  of  Design. 

Sept  IS     2MS     William  Healey  St.  Martin's,  Leicester Resilient  straps  for  backs  of 

vests,  ftc. 

15     2944     Joshua  Jackson Wolverhampton Ink  bottle. 

17     2945     Jesse  Shaw  Bishop's-place,  Fulham Machine    for  cleansing  cur- 
rants. 


Sept.  12      283 


18 
15 


281 
285 


17      286 
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Thomas       Humphrey 

Roberts Plymouth Drag  apparatus. 

Joseph  William  Lea  ...  Birmingham  ..» Match  box. 

Peter  Warren  ............  Longton Danmr  signal  for  railimysand 

railway  carriages. 

James  Cookings Binningham Solrte  union  baek  comb. 

William  S.  Adama Uaymarket Hinged  lid  for  speetaele-casei 

and  boxes. 
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[Patent  dated  Ifarch  IS,  1831.  Gommiukation  from  Abroad.   Spaelfleatiaii  enrolled*  Beptemker  15, 1151.] 

FmsTLT, — This  inrention  oontists  in  manufacttiring  serewB  of  all  siies,  and  of 
more  than  one  thread,  from  one  and  the  same  set  of  dies,  and  in  producing  the 
threadsi  whether  square  of  angular,  by  rolling  compression*  The  ilieehanteil  com- 
binations and  arrangements  by  which  these  improvements  are  effeeted  are  shown  in 
the  engravibgs  annexed,  and  in  the  following  description  theteof.  Fig.  1  is  an 
end  elcTation  of  the  screw-rolling  machine  which  is  employed,  with  the  dies  fixed 
in  their  places,  and  fig.  2  a  side  elevation  of  it.  A  is  a  strong  rectangular  table 
supportea  bj  standards  A*  A%  and  surmounted  at  about  the  middle  of  its  length  bj 
a  bridge-like  piece  M,  which  is  securely  bolted  by  its  two  sidea  or  oheeks  to  the 
sides  of  the  table.  The  upper  surface  of  the  table  is  made  with  two  Y- grooves  run- 
ning in  the  direction  of  its  length,  in  which  grooves  a  bed-plate  B,  moves  to  and 
fro,  according  as  it  is  actuated  by  a  crank-handle  D,  which  tums  a  pinkm  that  takes 
into  a  rack  C,  affixed  to  the  under  part  of  the  bed-plate.  To  the  top  of  this 
travelling  bed- plate,  one  of  the  dies  K  ,  is  secured  in  the  manner  shown  separately 
in  plan  and  section  in  figs.  8,  and  3*.  F  is  the  die-carrier,  which  fits  on  to  a  cir- 
cular part  £,  raised  on  the  centre  of  the  bed'plata  B,  yet  not  so  tiehtly  but  that  the 
carrier  may  turn  freely  on  E  as  a  pivot,  either  to  the  right  or  to  tae  left.  The  die 
K'  is  dove- tail  jointed  into  the  carrier  F,  is  shown  in  fig.  3*.  The  carrier  has  a 
slot  at  each  end,  and  there  are  screw  bolts  QG,  fitting  Into  these  slots,  by  which  the 
carrier  and  die  can  be  made  fast  in  any  podtion  to  the  right  or  left,  which  it  nuy 
be  proper  to  assign  to  them.  The  other,  or  upper  die,  K*,  is  fixed  in  the  bridge-like 

Siece  M,  by  arrangements  precisely  similar  to  those  just  described  (see  fig.  4,  and 
g.  d«),  only  that  the  positions  are  reversed  i  that  Is  to  say,  the  die  K*  is  dovetailed 
into  the  under  side  of  a  top-carrier  F',  and  that  carrier  is  attached  to  the  under- side 
of  a  top  plate  L,  which  slides  up  and  down  the  bridge- pleee  M.  The  two  dies  (E^  K*) 
are  constructed  precisely  alike :  and  consist  each  of  a  flat  rectangular  plate  of  steel 
or  other  suitable  metal,  having  on  one  side  or  face  a  series  of  straight  parallel 
grooves  (formed  either  by  hand  or  machinery),  of  like  width  and  depth  with  the 
threads  of  the  screws  intended  to  be  produced.  The  grooving  is  efibcted  when  the 
plates  are  in  a  (comparatively)  soft  state,  and  the  plates  are  afterwards  hardened 
sufficiently  to  enable  them  to  serve  as  dies.  A  screw-spindle  O,  passes  right  down 
through  the  cross  head  of  the  bridge-piece  M,  and  into  the  boss  of  the  top  plate  L, 
by  the  turning  of  which  the  one  way  or  the  other  the  two  dies  can  be  made  to 
approach  to,  or  recede  from  one  another  as  required.  N  is  a  wheel  by  which  the 
screw-spindle  O  is  turned  round :  PPP  are  a  series  of  levers,  with  weights  QQ, 
attached,  which  are  connected  with  the  top-plate  L,  by  a  crank  cross-head  F*,  and 
lowered  or  raised  as  required,  by  means  of  a  handle  R,  so  as  to  bring  down  the  top 
die  with  any  degree  of  pressure,  and  at  any  rate  of  velocity  on  anv  object  placed 
between  it  and  the  under  die.  S  represents  the  plain  cylindrical  metal  rod,  on  which 
the  screw  thread  is  intended  to  be  produced.  The  principle  on  which  this  is  to  be 
done  falls  now  to  be  explained.  If  two  grooved  plates,  such  as  has  been  described, 
were  fixed  with  the  grooves  of  the  one  fitting  exactly  on  the  ridges  of  the  other, 
and  coinciding  with  a  horisontal  line  drawn  through  the  centre  of  the  machine,  and 
pressed  against  a  plain  meUl  rod  introduced  between  them  at  right  angles  to  the 
said  horizonul  line,  the  eflect  would  simply  be  to  impress  the  metal  rod  with  a  series 
of  straight  parallel  grooves  and  ridges,  but  if  the  two  die-plates,  instead  of  being  set 
parallel,  are  moved  horiionullv  on  their  centres,  one  a  little  to  the  right,  the  other 
exactly  the  same  extent  to  the  left,  then  on  the  rod  being  rolled  between  them  under 
pressure,  and  at  right  angles  to  the  horisontal  line  drawn  throogh  the  centre  of  the 
machine  as  aforesaid,  the  plates  will  indent  the  rod  in  continuous  spiral  lines,  cor- 
responding exactly  in  pitch  to  the  angle  at  which  the  dies  have  been  set.  To  make 
sure  of  uniformity  throughout  the  thread  of  the  screws,  it  is  of  course  essential  that 
the  two  dies  (at  whatever  angle  they  are  set)  should  be  kept  with  the  utmost  possible 
steadiness  in  that  relative  position.  The  fixing  of  the  die-plates  at  their  proper 
angles  of  inclinaUon  is  effected  by  means  of  the  screw  boluGG,  as  before  expkined. 
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The  angle  at  which  the  dies  are  set,  must  of  course  depend  upon  the  diameter  of 
the  rod  to  be  screwed,  the  pitch  of  the  thread,  and  the  number  of  threads.  A  suit* 
able  index  for  this  purpose  may  be  constructed  in  the  manner  shown  in  the  engrsYing, 
fig.  3\  Let  a,  Op  a,  represent  the  parallel  ridges  upon  the  die.  From  &,  as  a  centre 
describe  the  arc  c,  d,  s,/,  g^  with  a  radius  equal  to  the  circumference  of  the  rod  or 
bolt  to  be  screwed,  then  the  angle  e,  b,  d,  will  be  that  at  which  the  two  die-plates  re- 

2 aire  to  be  set  in  regard  to  each  other,  when  a  *'  single  thread*'  is  to  be  formed  apoo 
ie  rod.  If  the  screw  is  to  haye  more  than  one  thread,  then  the  are  e,  if,  e,/^  is  to  be 
diTided  into  equal  portions  corresponding  to  the  pitch  of  the  thread.  If  a  '^  do:*ble 
threaded"  screw  is  to  be  formed,  then  the  angle  c,  b,  e,  formed  bj  the  extremities  of 
two  sueh  divisions  with  the  centre  b,  is  that  requited  to  be  given  to  the  dies;  If  m 
treble  thread,  then  three  such  diTisions,  c,  dp  s,  /,  are  to  be  token,— and  so  on  for 
anj  number,  of  threads  which  the  diameter  of  the  rod  will  admit  of.  In  this  manner 
the  angle  corresponding  to  any  diameter  of  rod  or  pitch  of  thread  may  be  obtained, 
and  a  number  of  those  angles  may  be  marked  or  tabulated  upon  an  index  plate 
which  may  be  attached  to  the  face  of  the  sliding  bed- plate  B,  as  shown  in  fig.  3, 
and  traversed  by  a  needle-pointer  prcjecting  from  the  end  of  the  under  die-carrier. 
The  better  to  insure  perfect  accuracy  in  using  such  an  index,  an  endless  screw  may 
be  aflSxed  to  the  bed-plate  at  the  opposite  end  of  the  under  die-carrier,  as  also  shown 
in  fig.  4,  and  made  to  work  into  a  series  of  teeth  formed  on  that  end  of  the  carrier. 
In  operating  with  the  machine,  the  rod  to  be  screwed  is  introduced  at  right  angles  to  a 
horisontal  line  drawn  through  the  centre  of  the  moveable  bed- plate.  It  is  then  grip- 
ped fast  between  the  dies  by  lowering  the  upper  die  (by  means  of  the  wheel  N)  into 
contact  with  the  rod,  and  then  causing  it  to  act  with  pressure  by  gradually  lowering 
the  weighted  levers  PPP.  The  under  bed- plate  B,  in  which  the  under  die  is  fixed, 
is  then  moved  to  and  fro  on  the  V  grooves,  as  before  described,  which  carries  the 
rod  along  with  it  The  length  of  rod  which  can  ba  thus  screwed  is  necessarily 
limited  by  the  breadth  of  the  grooved  surfaces  between  which  it  is  rolled,  but  that 
breadth  may  be  increased  to  any  extent  likely  to  be  required  in  practice.  It  will  be 
further  obvious  that  two  or  more  pairs  of  dies,  each  pair  set  at  a  difierent  angle,  and 
producing  screws  of  different  patterns,  might  be  mounted  in  the  single  machine,  and 
worked  simultaneously  by  one  and  the  same  moving  power.  And  so  also  the  die- 
plates  might  be  made  with  two  sets  of  grooves  crossing  each  other  at  any  required 
angles,  in  opposite  directions ;  in  which  case,  when  they  are  rolled  on  a  plain  rod,  as 
before  described,  they  will  produce  at  one  and  the  same  time  both  a  right  and  a  left- 
hand  thread. 

Instead  of  the  dies  being  flat,  as  before  described,  they  may  be  made  of  the  form 
of  segments  of  circles,  or  even  of  entire  circles ;  and  instead  also  of  the  under  die 
being  moved  to  and  fro,  it  may  have  a  continuous  roUry  motion  given  to  it.  But 
the  modes  of  combination  and  operation  embodied  in  the  method  or  machine  before 
described  are  oreferred,  as  being  in  the  whole  the  most  practically  convenient. 

The  principle  of  using  dies  moveable  on  their  centres  into  different  positions  in 
relation  to  the  rod  to  be  screwed,  which  forms  the  distinguishing  feature  of  the 
method  or  machine  just  described,  may  also  be  applied  to  the  improvement  of  ordi- 
nary stock  dies  in  the  manner  represented  in  the  engravings  annexed.  Fig  6  is  a 
side  elevation  of  a  triple  stock  constructed  on  this  principle ;  fig.  6  and  7«  longitu- 
dinal and  end  views  of  the  dies.  Fig.  6,  a  section  of  one  division  of  ^,  5,  and 
fig.  9,  an  end  view  of  the  same.  The  dies  DDD,  are  made  of  hardened  steel  and 
perfectly  cylindrical,  and  one  or  both  extremities  are  made  with  sharp  parallel 
cutting  edges,  which  are  formed  in  the  first  instance  by  a  tap,  the  same  practtoe 
being  followed  in  this  respect  as  in  the  ordinary  dies.  They  fit  freely  into  sockets. 
D^  D^  Ds  bored  out  for  them  in  the  circular  bosses  EEB,  of  the  stock  A,  and 
so  that  they  may  be  readily  turned  round  on  their  centres,  so  as  to  vary  at  plMsure 
the  angular  bearing  of  their  cutting  edges.  When  turned  into  their  assigned  posi- 
tions, they  are  then  made  fast  by  set  screws  HH.  Each  die  has  a  feather  /,  wbich 
fits  into  a  slot  in  the  boss  E.  BBB  are  screw  handles,  by  the  turning  of  which  the 
tool  is  worked,  the  screwed  parts  causing  the  dies  to  collapse  or  recede  as  required. 
The  angles  at  which  the  dies  in  this  description  of  stock  should  be  set  may  be 
•seertained  by  the  diagram  fig.  3*,  before  described ;  and  from  this  dii^ram  th« 
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irarioQS  angles  maT  be  traatferred  hj  means  of  a  bevel  stoek  to  the  dies.  The' 
be?el  stoek  shoald  oe  applied  first  to  the  diagram,  and  being  set  at  the  proper  angle, 
one  edge  of  it  should  be  applied  to  the  face  of  the  screw  stook,  while  tne  line  of  the 
ridge  formed  npon  the  die  is  made  to  correspond  with  ihe  other  leg  of  die  die  stock. 


PaOFBSSOa  TOUMO's   **  ZMTEODDOTION  to    ALOIBaA."* 


If  a  ftnC  glance  at  the  title  of  this  work 
-— Profbisor  Tonog's  latest— should  cause  a 
momentary  feeling  of  regret  that  hia  great 
poweri  of  mind  ahonld  hare  been  employed 
npon  a  subject  which  must  hsTC  been  far 
less  congenial  to  them  than  the  more  ad- 
duced topics  and  higher  departments  of 
mathematical  science,  jet  this  feeling  will 
toon  pass  away  under  the  reflection  that  it 
if  the  master-mind  which  is  best  capable  of 
dealing  with  even  the  most  elementary  por- 
tiona  of  science,  and  that  it  is  the  most 
consummate  proficient  in  a  subject,  who 
perhaps  best  appreciates  the  difliculties 
which  beset  the  path  of  a  beginner. 

Moat  of  our  readers  are  probably  aware 
of  the  high  opinion  which  we,  In  common 
with  the  rest  of  the  mathematical  world, 
entertain  of  the  scientific  talents  and  attain- 
ments of  Professor  Young,  and  of  the  high 
Taloe  which  we  set  upon  his  researches, 
many  of  which  hare  enriched  the  pages  and 
instmoted  the  readers  of  this  Magaiine. 
Among  Frofsasor  Young's  numerous  lite- 
rary labours,  none  perhaps  hsYC  met  with  a 
more  general  circulation,  or  filled  a  larger 
sphere  of  usefulness  tlian  that  portion  of 
them  oomprised  in  his  *'  Blementary  Trea- 
tiae  on  Algebra/'f  It  would  be  no  easy 
matter  to  point  out  a  work  better  adapted  to 
the  end  which  ft  has  in  view  than  the  treatise 
to  which  we  haTC  just  alluded.  The  person 
who  brings  to  its  perusal  a  steady  purpose 
and  a  careful  and  tlmughtful  mind,  cannot 
fifil  to  derive  from  it  not  only  estensive  in- 
ftirmation,  but  he  would  also  bare  before 
him  a  most  pleasing  model  of  mathematical 


*  An  Introduetlon  to  Algebra,  See.  By  J.  B. 
YoQOff,  late  Profeuor  of  Matbeinatiet  in  the  Royal 
▲eaderaieal  In«tUiition,  Belfiut.  London :  Slmomt 
aa4  M'Intyra,  IS,  Paternoster-row,  end  26,  Done- 
gall-etreet,  Belfkst.    1851. 

f  The  only  edition  of  tUa  work  upon  vhlch  we 
ana  at  this  moment  lay  our  bands,  it  tbe  fourth, 
which  bean  at  the  foot  of  Ita  Utle-page  the  woida 
"LmAou:  Sevter  and  Lav,   ISl,  Fleet-atreet. 
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style.  The  object  of  the  new  Introdaotion 
differs  somewhat  from  that  of  the  Elemen- 
tary Treatise.  The  Introduction  is  intended 
more  particularly  for  schools  and  the  junior 
class  of  students. 

Irrespectif  e  of  its  smaller  siae  and  com- 
pass, and  the  more  simple  character  of  the 
work,  the  "  Introduction  "  haa  for  one  of 
its  objects  tbe  placing  before  the  student  a 
greater  proportion  of  ezamplea  than  it  was 
necessary  or  proper  to  introduce  into  tbe 
larger  work.  And  we  think  there  can  be 
but  little  doubt  that  Professor  Young  has 
acted  judiciously  in  following  the  adTice  of 
bis  friends,  and  giving  this  little  work  to 
the  public.  In  our  opinion,  which  is 
groonded  on  the  same  principle  as  one  which 
we  haTC  before  eipressed  (see  toI.  zIt.,  p. 
66,)  in  reviewing  Professor  Young's  "  Three 
Lectures  on  Mathematical  Study,"  there 
is  no  more  effectual  way  of  impressing  the 
elements  of  science  upon  tbe  mind  than  by 
tbe  judicious  use  of  examples ;  and  those 
who  take  this  view  of  the  Bub)ect  will  do 
well  to  glance  at  the  Professor's  new  work. 
It  is  to  be  observed  that  the  answers  to  the 
examples  are  given  in  a  separate  cover,  a 
form  which  has  great  obvious  convenience 
to  recommend  it. 

Of  those  who  peruse  the  <*  Introduction  " 
there  are  probably  many  who  will  proceed 
to  tbe  study  of  the  larger  work.  Of  those 
who  do  not,  many  will  g^in  from  the  smaller 
one,  a  somewhat  comprehensive  view  of  the 
general  scope  of  algebraic  acience.  For  it  is 
a  very  atriking  feature  of  Professor  Young's 
<' Introduction"  that,  without  swelling 
into  undue  detail  or  disproportionate  deve- 
lopment, it  touches  on  most  of  the  points 
comprehended  within  the  sphere  of  algebra* 
and  affords  to  the  student  indications  by 
means  of  which  he  may  judge  of  the.dirae- 
tion  in  which  the  further  fields  of  knowledge 
lie,  and  from  which  he  may  learn  to  shape 


H« 
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hif  oomif  MponUnclf.  We  leptat  tbal 
thart  b  ■•  mor*  dittingaiihiiif  ftttura  of 
th«  Iiitrodootion  than  tha  tymoietrj  of  ita 
proportiona.  E?en  the  mbject  of  logarithma 
ie  (of  conne  briefly)  treated  of ;  and  we 
need  acaroelj  lay  that  Horner'i  procesi  U 
not  forgotten.  In  the  caae  of  Horner,  aa 
indeed  of  eVery  other  mathematician  of 
whom  mention  ia  made,  the  falmeaa  and 
eandonr!  of  the  Profeaior  are  moat  reoBark- 
able  and  prmiaeworthy. 

The  worlc  ia  intended  '*  for  the  use  of 
lehoola  and  prifate  atndenta,*'  and  we  do 
not  doubt  that  it  wlU  prove  of  great  benefit 
to  both. 


m  wAna-aurFLT  and  BaAiKAon  of 
Tomra.  -—  MFonr   ov   thb   •bmbrai. 

WOAMD    ov     MMAhVH    BXSriCTIM*    THB 
MBTA0P0LI8. 

(Conelud«4  firem  page  ai7.) 
Profoiaor  Way  waa  aaked :  '*  For  the  col- 
Ifction  of  the  nin-fall  of  a  given  district, 
what  soil  would  yon  prefer  ?"  '*  I  should  say, 
decidedly,  a  sand.  Rain-water,  when  col- 
lected  at  a  diataaee  from  towna,  ia  flt  lor 
every  purpose.  AU  that  ia  required  from 
the  coUecUng  surface  in  this  case  is,  that  it 
shall  perform  its  office  without  imparting  to 
the  water  anything  to  render  it  impure 
Sanda  which  have  been  washed  by  rain  for 
egea  are  moat  likely  to  folfil  tbia  condition, 
and  would  possess  the  further  advantage  of 
allowing  the  ready  escape  and  collection  of 
the  weter.*' 

Speeimena  of  aurfaee*water  eoUeoted  et 
variona  points  in  districta  surronndb^  Lon« 
don  were  examined, — ^amongst  these  wts  a 
apedmen  from  the  Ruislip  Reservoir,  tbe 
water  from  which  is  used  for  feeding  the  Grand 
Jnnetien  Canal  $  thia  water  is  from  the  snr* 
face-drainage  of  a  traot  of  clay  land,  and 
**  gives  8  degrees  of  hardness, — or  lust  one- 
half  the  imparity  from  lime  of  all  the  reat  of 
the  Companies'  specimens  put  together." 

The  seankea  made  aouth-weal  of  the 
metrop^ia  appaar,  however,  from  the  nature 
of  the  strata,  to  be  attended  with  the  great- 
est promise  of  success.  The  evidence  of 
Mr.  DonaidBon  is  given  at  length  teapeoting 
Riehmend  Park  aa  a  gathering-gnNUHl,  aa 
<•  Ihia  one  plot  of  land  ia  illaatrative  of  tbe 
pHociple  of  improved  supplies."  Tbe  soil 
of  that  park  '*  is  a  sandy  or  gravelly  loam, 
ineumbent  on  a  day  anbsoiL"  The  water 
dfiiMd  from  it  waa  **  perisctly  elear,  aoft 
to  Dmi  Mtag,  well  aeratedp  end  pleaaantto 


drink."  Mrt  Donaldson  nld,  in  hia  evi* 
denoe,  *'  I  am,  from  long  observation,  aware 
Uiat  water  passing  through  a  bed  of  vegeta* 
tion  does  leave  behind,  not  only  the  matter 
in  mechanical  suspension,  but  much  of  the 
matter  in  chemical  solution.  This  is  a  point 
which  has  not  hitherto  received  the  attention 
which  ite  importance  deserves.  I  am  quite 
sure  that  a  bed  of  vegetation  will  detain  for 
its  food  saline  and  other  matter  in  solntioni 
which  no  sand  or  other  artificial  filter  will 
separate  from  tbe  water.  I  have  seen  water 
eontaining  a  eonsiderable  quantity  of  sew- 
age from  a  farm-yard,  which  has  passed  upon 
well-drained  pasture  land,  and  the  water 
which  has  drained  through  It  has  eome  out 
perfectly  dear  from  the  manure  in  solution." 

<<  It  ia  to  be  presnmad,  however,  that 
there  might  be  an  extent  of  manuring,  or 
shallowness  of  the  filter  bed  of  earth,  which 
would  not  detain  the  matter  in  solution? 
No  doubt  of  it."  Animaleulm  have  never 
been  met  with  by  Mr.  Donaidaon  In  ahaU 
low  spring-water  as  it  came  from  the  apriof 
or  drain. 

The  ordinary  rain-fall  at  Richmond  Park 
ia  eatimated  at  25  inebea  t  the  usual  calcu- 
lation of  the  quantity  of  water  oaUeeted 
from  rain-fall  is  the  third  of  the  amount  of 
fan. 

The  Board  has  in  review  various  sites  In 
the  vidnity  of  the  metropolis  which  might 
be  applicable  aa  gathering^gronndi,  but  give 
a  preference  to  the  tract  *''oommeoeing  with 
Bagshot  and  Woking  sands,  and  extending 
to  Hampahire."  Famham  has  been  for 
some  time  supplied  with  soft- water  by  the 
drainage  of  less  than  two  aorta  of  the  eoaa* 
moo  land.  The  water  *'  is  delivered  plaar  and 
limpid  at  all  times  of  the  year."  "  There 
is  no  reason  why  the  same  quantity  of  water 
should  not  be  obtained  from  the  whole  of  a 
tract  of  waste  land  there,  ten  mllaa  long  and 
five  broad."  **  Tbe  improvement  of  moat 
of  these  tracts  has  hitherto  been  given  up  in 
despair,  and  the  growth  of  fir  ia  recom- 
mended as  the  only  agricultural  purpoee  for 
which  they  are  fitted."  The  Bagshot  aande 
are  estiopated  as  covering  an  area  of  300 
square  miles.  '*  Beneath  these  sands  is  a 
retentive  stratum  of  marl  and  day,  varying 
from  five  to  fifteen  or  twenty  feet  in  thld[- 
ness." 

'*  The  portion  of  this  district  to  which 
our  attention  has  been  more  immediately 
directed,  comprises  an  area  of  no  less  than 
}00  aquare  miles,  lying  east  and  west  of  a 
line  from  Bagshot  to  Famham."  "  Watera 
oollected  in  this  district  at  the  anrfhee,  im- 
mediately after  rain-fall,  are  of  tbe  highest 
degree  of  purity,  being  in  Urge  quantitlea 
■oft  exceeding  one  degree  of  hardneaa." 

M  The  ehi^  praetiMl  result  dedudble  fkoaa 
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for  colltctipg  the  wat^r  More  it  hias  tru" 
Tened  any  great  extend  of  turUeo,  a  quaa<« 
titj  auiSdent,  ai  it  appeara»  for  the  doeieitio 
■VDply  of  the  whole  metropoUi  wiU  be  ob« 
tainable  at  a  Tory  high  degree  pf  parity, 
probably  ^nal  to  the  present  supply  pf 
FMrpham/' 

"The  nature  of  the  loarce  requlrei  a 
presenratiop  of  the  rain  daring  periodi  of 
ita  maximnm  fall,  for  a  ragoUtioa  of  the 
anpply  daring  periods  of  a  minimnm  fall. 
The  storage-room  most  therefore  be  very 
•xtensife.  The  primary  engineeriog  disadi* 
fantages  of  this  district  are,  that  it  presents 
no  deep  natnriil  hollows,  soeh  as  are  avail- 
able to  many  of  thp  northern  towns,  for 
the  storage  of  water  without  extensive  ez» 
oaTationi,  Here  the  excavationa  for  storage 
reserroirs  mast  be  very  large  and  extensive. 
Against  the  modem  engineering  practice  of 
exposed  and  open  reservoirs*  we  would  rather 
revert  to  the  cnstom  of  the  Roman  engineers» 
and  recommend  coveriog  the  service  reser« 
Toirs  and  aqnedocts  tp  the  otmoet  ^xtan( 
practicahle." 

'*A8  a  fonndation  for  proximate  sfti- 
mates,  plans  have  been  got  out  by  oar  en* 
gineering  inspectors  for  extensive  covered 
reservoirs,  and  for  the  conveyance  of  the 
water  in  deep  conduits*  also  covered.  They 
estimate  the  total  expense  of  storing  and 
bringing  to  the  metropolis  this  new  and  im« 
proved  supply,  inclusive  of  reasonable  com* 
penaation  for  waste  land  for  reservoirs  at 
uttle  more  than  one  million  sterling.  We 
fully  helieve  that  two  years'  saving  from  the 
nee  of  the  purer  water,  woald  fully  repay 
this  portion  of  the  outlay." 

The  Board  evidently  give  a  prefsrenoe 
to  the  obtainment  of  water  from  suitable 
gat^ring-grouoda,  which,  on  account  of  ita 
softness  and  purity,  they  con  aider  as  supe- 
rior to  that  from  the  sources  of  supply  io« 
dicnted  by  Captain  Yeitch,  This  gentleman's 
etidence  is*  however,  given  at  length  in 
Appendix,  Ko.  2 1  it  appears  by  that  evi* 
dence  that  he  indicated  several  different  avail- 
able sources  of  supply,  and  he  recommended 
them  o  ?  account  of  their  perennial  abund- 
aocOt  **  considering  that  the  population  of 
the  metrcHDolis  has  nearly  doubled  itself  in 
a  jwn,  "  and  that  great  solicitude  is  en- 
tertained k^t  the  same  rate  of  increase  may 
continue  to  1890, 1  eonaider  it  a  most  inu 
portent  mfiaanre  to  secure  all  the  best  sup* 
pUea  pf  water  that  can  be  obtained  near 
London  before  they  be  appropriated  to  other 
objects  of  minor  importance*  The  souroee 
particularly  adverted  to  are  as  follows  t 
those  at  Hertford,  where  *'  there  is  a  sin* 
gslar  mepting  pf  fpnr  copious  streams  (4 
v»tcr  propapdiiv  Um^  mlh  val^yif  vijkf 


the  Lea,  (he  Veralam,  the  Beane,  and  tbp 
Eib,  whieh  jointly  have  a  discharge  d 
9,360,000  cubic  feet  per  diem  ;"  ''  the  Ash, 
the  Stort,  and  springs  which  join  the  river 
Ijea  belpw  Ware,  about  4,320  cubic  feet  of 
water  per  day»  Sndk  are  the  reaouroea  of 
the  river  Lea  and  its  tributaries^  and  which 
for  the  paramount  object  of  supplyiog  the 
increasing  popuUtion  of  the  mgtropolis  with 
so  needful  an  element  of  health  and  eon- 
snmptien  ought  to  ho  held  sacred  for  that 
purpose  alone«"  The  conjoint  waters  of  the 
river  Lea,  at  Piehl's  Weir,  **  amount  to  U 
millions  and  a  half  of  cubic  feet,  or  ninety^ 
four  and  a  quarter  millions  of  gallons  per 
day.''  In  respect  to  other  sources.  Captain 
Veitch  said,  "  I  coneeive,  in  the  first  place, 
that  the  water  of  the  river  Verulam  is  the 
first  to  be  secured,  and  rendered  available  for 
the  public  good  at  London;  the  water  oC 
this  river  taken  a  little  above  Watford,  is  n 
never-failing  stream,  derived  from  spriogSy 
and  yielding  three  milUoos  of  cubic  feet  of 
water  per  diem,  at  an  altitude  of  158  feet 
above  high  water  in  the  Thames."  *'  Si* 
milar  to  the  supplies  of  water  en  the  nortbr 
eaat  of  London,  which  unite  to  constitute 
the  river  Lea,  tboae  on  the  north-west  of 
London  unite  to  constitute  the  river  Colne, 
and  consist  of  the  following  streams :  The 
Colne  proper,  an  insignificant  brook  in  dir 
weather ;''  The  <'  Verulam,  a  fine  stream/' 
is  chiefly  ffd  from  springs,  and  is  clear  and 
constant,  with  an  average  yield  of  aboni 
3,000,000  enbic  feet  per  diem  :  The  6adp» 
chiefly  fed  by  springs,  yields  a  supply  of 
about  4,000,000  oubic  feet  per  diem :  The 
ChesSi  a  lime  stream  fed  by  springs,  2,000,000 
feet  per  diem.  The  above  streams  have 
their  water  united  a  little  way  above  Rickr 
mans  worth."  The  river  Mole  is  only  noticed 
u  a  probable  source  that  may  be  available. 

For  the  supply  of  water  to  the  south  side  of 
the  Thames,  Captain  Veitch  had  **  especially 
directed  his  attention  to  the  waters  of  the 
river  Parenth,"  which  yield  about  2,600,000 
cube  feet  per  dism."  **  TIte  waters  above 
specified,"  may  all  be  delivered  to  reser* 
voirs*  140  feet  above  high-water  mark.  Cap- 
tain Veiteh  was  asked,  **  Do  yon  not  con- 
sider the  above  quantity  of  water  as  unne- 
cessarily great  ?  If  water  can  be  brought 
to  Ij>ndon  from  such  short  diitancas,  and 
at  auch  an  altitude  on  the  gravitation  system 
alone,  cool  and  clear  in  quality,  I  do  not 
consider  that  any  quantity  of  auoh  water, 
and  under  such  conditions,  can  be  deemed 
over  abundant  for  the  health  of  the  popula- 
tion." The  supply  of  water  to  Rome,  under 
the  Empire,  **  by  the  Roman  aquednots^ 
amounted  to  about  50,000,000  cubic  feet 
per  day,  for  the  use  of  a  population  presumed 
tp  havp  opnaiated  of  abf a(  l^OO^OOp."  Thp 
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popdbt'rii  of  London  If  now  abont  two 
■ilHoni  and  a  quarter ;  Captain  Yeitch  con- 
odTes  that  forty  years'  hence  it  may  be  in- 
ereaaed  to  4,000,000  of  soaln. 

A  statement  of  ail  the  schemes  that  ha^e 
been  proposed  for  the  supply  of  water  to 
the  metropolis  has  been  drawn  np  by  Mr. 
Henry  Austin,  and  is  published  in  the  Ap- 
pendix, No.  2,  of  the  Board's  Report ;  but 
as  they  are  all  of  them  Tariations  only  of  the 
principle  schemes,  following  up  the  Board's 
recommendation  of  gathering-grounds,  or 
deep  wells,  or  Captain  Yeitch's,  to  take  ad- 
▼antage  of  existing  springs  and  streams,  it 
seems  superfluous  in  this  abstract  to  enter 
Into  particulsrs  of  these  minor  schemes. 

As  to  deep  wells,  it  is  abundantly  proved 
that  they  could  not  afford  a  sufficient  supply. 
Whether  to  prefer  the  collecting  of  wster 
from  gathering- grounds,  preserfiog  it  pure 
In  ooTcred  reservoirs,  or  whether  the  bringing 
water  impregnated  with  lime  from  streams 
affording  a  perennial  supply,  and  providing 
for  the  purification  from  lime  of  the  water 
before  delivery,  seems  mainly  a  question  of 
£.  #.  d.    1^  greatest  expense  attendant 
on  the  former  mode  seems  to  arise  from  the 
immensity  of  reservoir  required, — that  reser- 
voir necessarily  a  eattred  one ;  for  it  is  ad- 
mitted, that  in  an  open  reservoir  the  water 
would  become  even  more  eontaminsted  with 
organic  Impurities,  snimal  and  vegetable, 
than  it  is  found  to  be,  even  In  the  Thames. 
These  reservoirs  would  have  to  provide  not 
only  for  a  soAeient  supply  during  the  dry 
weather  of  ordinary  summers,  but  also  for 
seasons  of  extraordinary  drought ;  the  leav- 
ing London  so  much  as  a  single  day  without 
water  is  too  horrible  a  chance  to  be  risked. 
There  are  some  seasons  when,  for  perhaps  two 
months,  there  is  no  material  rain-fiU.    How 
many  acres  of  covered  reservoir  would  snf* 
flee  for  the  supply  of  London  during  such  a 
drought  ?  It  la  easy  of  calculation ;  so  is  the 
expense  of  depriving  water  of  lime,  which 
would  be  to  be  compared  with  the  cost  of 
covered  reservoirs.    The  depriving  water  of 
etrbonate  of  lime,  by  Professor  Clark's  pro- 
cess, might  perhaps  suiBco— further  purify- 
ing it  In  Mr.  Holland's  mode  would  add  to 
the  expense ;  but  even  that  Is  compensated 
for,  aocording  to  his  evidence,  by  enabling 
thus  the  water  to  sare  soap  In  waahing, 
and  to  require  less  tea,  &c.,  in  msking  ex- 
traots. 

Should  the  gathering-ground  system  be 
adopted.  Professor  Way's  experiments,  in 
addition  to  experience  at  Famhsm,  and  to 
general  agricultural  and  other  observations. 
Indicate  that  the  gttiiering- grounds  should 
be  under  the  complete  control  of  whatever 
person  or  persons  may  have  to  govern  the 
lupply  of  water  to  London ;  this  would  be 


essenttsl,  rince  those  grounds  should  at  all 
times  be  kept  at  a  certain  degree  of  vegeta- 
ble production:  enough  of  that  growUi  to 
assimilate  the  whole  of  whatever  adventi- 
tious manure  might  fall  upon  the  grounds, 
as  also  any  moderate  qaaotity  that  might  be 
permitted  for  the  purpose  of  profiteble  cul- 
tivation of  the  area  chosen  ss  a  gathering- 
ground. 

The  properties  desirable  in  water  itself 
having  been  thus  exhibited,  and  the  sources 
from  which  a  supply  may  be  obteined,  the 
next  consideration  is  that  of  the  most  effi- 
oient,  and  the  most  economical  mode  of 
bringing  water  to  the  metropolis,  and  of 
distributing  it  therein  with  the  greatest  con- 
venience and  at  the  smallest  cost  to  the  In- 
habitants. 

The  General  Board  of  Health  are  of 
opinion,  that  "  even  if  the  same  sources  of 
supply  as  those  teken  for  the  New  River 
were  eligible,  and  if  those  works  belonged 
to  the  public,  they  ought  to  be  abandoned, 
and  the  Roman  principle  of  covered  ohan* 
neU  reverted  to,  as  Captain  Veitch  pro- 
poses." 

Captain  Veitch,  in  his  evidence,  gUTO 
many  particulars,  showing  that  the  modo 
originally  adopted  for  the  conduction  of  the 
New  River  was  defective,  on  account  Of  ito 
being  an  open  canal,  following  all  the 
sinuosities  of  the  ground,  as  on  a  contour 
line  i  thst  it  had  an  inclination  of  only  three 
inches  per  mile,  but  thst  '*  within  the  pre- 
sent century  great  ingenuity  and  great  ex- 
pense have  been  applied  by  the  New  River 
Company  to  correct  the  evils  of  the  rude 
and  vicious  mode  of  conduit  first  adopted." 
He  observed,  that  "a  great  objection  to 
the  conveyance  of  water  for  domestic  pur- 
poses, in  an  open  earthen  channel,  is,  that 
the  water  must  have  a  very  slow  motion,  not 
exceeding  half  a  mile  per  hour,  to  prevent 
the  current  wearing  the  channel-bod,  and 
bringing  in  turbid  water ;  the  slow  motion 
Is  again  attended  with  serious  evils,  depori- 
tions  of  silt  and  decayed  vegetoble  matter 
take  place,  which  require  to  be  cleaned  out 
from  time  to  time ;  in  the  warm  seaaon  so 
long  and  broad  a  surface  exposed  to  die 
atmosphere  gete  heated  to  a  degree  favour- 
able to  the  production  of  vegetable  and 
animal  life  of  the  lower  forms,  and  also  in 
giving  rise  to  a  considerable  quantity  of 
waste  from  evaporation;  the  high  tem- 
perature of  the  water  rather  facilitates  the 
decoction  of  leaves  and  other  vegetable 
matters,  which  get  blown  into  the  New 
River,  to  the  msnifest  injury  of  the  water ; 
but  there  are  other  pollutions  of  a  worse 
character,  to  which  all  open  canals  an 
subject.  It  is  true  the  New  River  Com- 
pany have  five  acres  of  settiing -grounda  at 
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Ckriteawel],*  and  thirty-eight  at  Newing. 
toD,  Ibr  the  depoeit  of  aolid  mattera." 
'*  Soch  are  the  objectiona  to  all  open  water 
eonduita  condneted  in  earthen  channels,-' 
the  deiloienetea  of  which  will,  however,  be 
still  better  Appreciated  by  a  contrast  with 
the  qualificationa  that  may  be  obtained  for 
the  aame  water,  if  coDveyed  in  covered 
channels  conatmcted  of  stone  or  brickwork, 
and  conducted  in  straight  lines  with  sn 
uniform  and  efficient  descent,  crossing  val- 
leya  on  embankments  or  arcadea,  and  pierc- 
ing hills,  by  tunnels  or  adits  ;  for  example, 
the  water  of  the  river  Lea  might  be  con- 
ducted to  London  in  snch  a  channel  from 
Ware,  at  a  distance  of  twenty  miles,  instead 
of  forty,  and  with  a  apeed  of  one  mile  per 
hoar,  inatead  of  half  a  mile;  that  is,  the 
tianait  would  be  aooompliahed  in  twenty 
houra  inatead  of  eighty." 

Mr.  RawHnson,  in  gif  ing  an  account  of 
the  Croton  aqueduct,  instaooed  it  as  serving 
both  aa  a  warning  and  an  example.  The 
aqueduct  itself  has  cost  upwards  of  40,000/. 
a  mile,  exclusively  of  reservoirs ;  it  is  sup- 
ported upon  a  solid  foundation  wall,  17 
feet  thick  ;  the  "  true  aqueduct  or  water- 
way is  eonstructed  with  a  brick  lining  upon 
•  oonerete  foundation."  The  whole  struc- 
ture ia  banked  up  with  earth  on  each  aide. 
"  It  would  be  difficult  to  devise  a  more 
espenaive  work.  **  Nevertheleas,  in  several 
instanoes,  it  has  been  found  necessary  to 
line  the  water-way  with  iron." 

Mr.  Rawlinaon  ia  of  opinion  that  "  iron, 
wro«ght  and  caat,  may  be  much  more  ex- 
tenaif ely  employed  in  water-works  than  haa 
hitherto  been  the  practice."  '*  Where  it 
ia  not  thought  advisable  to  cross  a  valley  or 
liver  by  an  inverted  syphon- pipe,  an  elevated 
wrought-iroa  tube  aqueduct  may  be  con- 
structed, light,  elegant,  nay,  even  graceful 
in  structure."  '*  Telford  set  an  example  in 
bis  oelsbrated  Pont-y-Cypoylte  aqueduct, 
whieh  is  126  feet  in  height,  1,007  feet  in 
length,  and  haa  a  cast-iron  water-wsy  aa 
Mad  and  perfect  now  as  the  day  it  was 
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Mr.  Rawlinaon  himself,  in  1846,  pro- 
posed a  plan  to  the  Corporation  of  Liver- 
pool to  bring  in  a  supply  of  water  from  the 
river  Dee.  **ThB  aeveral  intermediate  val- 
leya  woald  have  been  crossed  by  inverted 


»  Dead  doga  and  eats  are  strained  off  bj  a 
fcatins  Iwfore  the  water  enters  the  iettllnff- 
groand  at  the  New  River  Head,  but  other  Im- 
pnritiea  cannot  be  an  separated.  A  panic  has 
sometiaies  been  occasioned  by  a  report  that  the 
New  River  was  poisoned,  as  It  happened  during 
the  excitement  occasioned  by  Lord  George  Gor- 
don's rioU;  all  the  water  was  then  for  a  short 
time  red ;  this,  on  examination,  waa  found  to  have 
arisen  from  a  quantity  of  refUse  madder,  threwn  in 
frem  a  dye^oost. 


syphons,  or  by  meaaa  of  elevated  aquedncta 
of  wrought  iron."  Hia  propoiial  waa  aub* 
mitted  to  Mr.  Fairbairo,  who  in  his  report 
to  the  Chairman  of  the  Liverpool  Water- 
works Committee,  October,  1846,  said  that 
''  tubea  6  feet  deep  and  2  feet  wide,  with 
close  tops,  can  be  made  of  sufficient  strength 
to  csrry  33  tons  of  water  on  100  feet  span." 
"  The  weight  of  100  feet  of  such  a  tube 
will  be  about  twelve  and  a  half  tons." 

In  respect  to  dorability  **  care  must  be 
taken  to  prevent  oxidation,  and  in  order  to 
do  this  effectually,  it  will  be  necessary  to 
make  the  top  of  the  tubea,  as  all  the  other 
parts,  perfectly  water-tight,  and  the  tube 
iMing  always  fidl  of  water,  it  will  be  a  great 
aecarity  against  corrosive  action  in  the 
interior.  On  the  ontaide  the  uanal  pre« 
servatives  must  be  applied  ;  with  theae  pre- 
cautions the  tube  might  laat  for  an  almost 
indefinite  period  of  time." 

**  The  effects  of  winter,  or  tlie  change  of 
temperature,  will  not  be  aeverely  felt  on  a 
long  and  somewhat  flexible  tube.  Inter- 
nally the  temperature  will  not  vary  consider- 
ably, aa  it  never  can  be  abofe  60%  and 
never  lower  than  32.®" 

Thus  it  seems  that  Mr.  Falrbaim  is  in 
Ikvour  of  iron  tubes. 

Mr.  RawUnson  appeara  to  advocate 
economy  in  pnblic  worka. — He  aaid  that 
'*  If  modem  soienoe  hss  taught  ua  how  to 
make  a  ateam  engine,  it  haa  not  yet  fully 
Inculcated  the  necessity  tliere  is  that  rigid 
economy  should  be  studied  in  all  engineer- 
ing works.''  He  gives  the  aqueduct  of 
Spoletto  as  an  example  of  the  anall  quan- 
tity of  maaonry  that  auffieea  for  piera,  '*  Tim* 
middle  arch  of  that  structure  is  328  feet  in 
clear  height,  supported  on  piers  10  feet 
6  inches  thick."  The  Pont  do  Oard,  near 
Niamea,  France,  might  also  have  been 
noticed  for  the  small  quantity  of  masonry 
in  its .  piers ;  in  this  instance  they  have 
occaaionally  to  reaist  the  immense  force 
with  which  the  waters  of  the  Gardon  oome 
down  suddenly  upon  the  piera  after  storass 
in  the  mountaina,  converting  a  ahallow 
brook  into  an  impetuous  broad  river. 

The  mode  of  execution  the  Board  prefers 
ia  not  indicated  in  their  Report ;  but  it  is 
said  that,  from  proximate  plana  and  eatl. 
mates  '*  got  out  by  our  engineering  inspee- 
tors  for  extensive  covered  reservoirs,  and 
for  the  conveyance  of  the  water  in  deep 
oondoita,  alao  covered,"  they  eatimate  the 
"  total  expenae  of  atoring  and  bringing  to 
the  metropolia  thia  new  and  improved  sup- 
ply/inclusive  of  reaaonable  compensation 
for  waste  land  for  the  reservoirs,  st  little 
more  than  one  million  aterling."  The  Board, 
in  their  twenty-fifih  question  to  Mr.  8timt» 
of  Paisley,  said—"  We  And  at  present  we 
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reir  at  about  l.OCOJ.  ■» 
tutn."  Mr.  Stimt  had  pr«fio«aly  obierrad 
that,  '*  as  to  coTeriof  or  reoftng  tha  vtwage 
rawnroirt,  that  ii  altogaiher  UDMeistry,  at 
aothiog  of  the  kiod"  (tho  growth  of  veg^ 
tation  and  production  of  animal  life)  **  af- 
Ibeti  Of  in  10  d^ep  water."  So,  in  other 
•vidence,  it  li  intimated  tliat  where  waten 
are  detp^  the  erilf  in  qnestion  do  not  exist. 
At  to  loM  bj  eraporatioii  in  nncovered 
rcMrroirs,  Mr.  Stirrat  taid-^"  It  ie  a  great 
mistake  to  imagine  that  evaporation  takea 
plaoo  to  any  extenti  eren  in  the  height  of 
sammer,  from  the  gnrfaoe  of  a  reaerroir 
where  the  water  is  of  any  conaiderable  depth. 
The  depoiit  of  dew,  I  think,  connterbalanoea 
il.  I  haTe  one  pond  10  feel  deep,  on  which 
I  made  the  experiment,  and  foand,  in  the 
heat  of  anmmer,  that  in  two  montba  it  did 
not  go  down  ona*iixteenth  part  of  an  inch  \ 
and  there  might  hare  been  a  amall  eao^pe  to 
aocowit  for  even  that  diminntion.'' 

Whether  on  peliHeal  grounds  the  water- 
sapply  of  London  ahonld  be  from  one  aingla 
aoaroe,  or  from  many  diflarant  sources,  does 
not  seem  to  have  been  adTorted  to  by  the 
Board  itself  or  by  any  of  their  witnesses ; 
nor^  though  the  water  were  derir ed  all  of  it 
from  one  and  the  same  eouroe,  whetiier  it 
might  not  be  expedient  to  eonvey  it  to  town 
in  two  or  more  eonduits  rather  tliaa  by  a 
single  aqueduct.  Ihat  an  army  of  lare^^ 
invaders  would  easily  find  its  way  to  Lon- 
don* and  burn  it,  is  not  to  be  feared ;  but 
that  attampta  to  so  destroy  it,  should  be  mada 
by  ita  own  populace,  experience  has  proved, 
and  that  in  furtherance  of  tliis  scheme  cut- 
ting off  tlie  water  waa  deigned.  Had  Lord 
George  Qordon'a  riots  lasted  another  day, 
the  mahiB  at  tha  New  Bivev-head  would,  il 
waa  drsadcJ,  have  been  cut  off,  though  such 
troops  aa  could  be  spared  were  ordered  for 
the  protection  of  those  works.  It  shoald 
BOt  be  lost  sight  of  that.  In  all  metropolitan 
disturbances,  a  great  portion  of  tha  ilotera 
ia  made  up  <tf  those  whose  object  is  plundtt, 
and  that  plunder  is  fMiUtated  by  aitenaiTt 
conllagraUon.  In  that  fearful  night,  when 
his  Lordship's  mob  had  the  npper  band,  no 
lass  than  fourteen  sepaimte  firea  were  counted 
from  one  house»top ;  and  then  it  was  that 
tho  abundant  supply  of  water  saved  tha 
town*  Of  Uto,  too,  when  cetling  firs  la 
housca  was  one  of  tlm  projects  in  aa  intended 
insurrection,  the  water  would  doubtless  have 
been  cut  off.  On  such  accounts  this  politi- 
cal  question  in  regard  to  water^anpply  seems 
well  worth  consideration;  and  it  will  be 
hereafter  shown  by  what  arrangements  water 
might  be  oonvayed  to  every  part  of  the  town, 
though  all  but  •  single  cenduit  were  de» 
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Considering  the  facility  with  whiah 
water  maT  be  greatly  purified  from  ear* 
bonate  of  lime,  and  from  many  other  con- 
taminating matters,  and  that  some  yean 
are  likely  to  elapse  ere  the  metropoUi 
will  be  supplied  with  pure  water,  it  may 
be  useful  to  extract  from  the  Report 
of  the  General  Board  of  Health  the 
means  by  which,  on  a  small  scale,  the 
present  supply  to  London  may  be  freed 
from  its  most  iniurions  contents,  as  pra(>> 
tiscd  by  Mr,  Hollandy  and  to  giye  a  copf 
of  the  drawing  be  furnished,  showing  a 
simple  apparatus  of  his  eonUiTanoe  forttui 
application  of  IVofessor  Clark'a  praeaia. 

Mr.  Philip  Henry  Holland,  in  hia 
evidence,  said,  that  "  the  Lambeth  Com- 
pany's water  is  Tery  hard,  and  so  fool 
as  to  be  unfit  for  drinking.  It  is  often, 
nay  generally,  ofiPensive,  and  in  warm 
weather  swarms  with  Tislble  inaeeta. 
£ven  when  filtered  It  is  unfit  for  drinking, 
and  is,  as  I  believe,  unwholesome.  To 
render  it  fit  to  drink,  I  ^m  obliged  to  add 
to  it  lime-water,  as  recommended  by  Dr» 
Clark,  which  precipitatet  the  cbalk,  and 
much  of  tbe  organic  matter,  rendera  it 
leaahard,  and  removes  its  unpleasant  ta^lt 
and  smell." 

<«  This  water  faaa  about  ir  of  hard- 
ness, and  reqnirea  Fery  nearly  one* 
twelfth  of  lime-water  to  be  added  to  pre- 
eipiute  the  dissoWed  chalk.  Thh  is 
rather  more  than  the  London  water 
generally  requires.** 

**  How  do  you  mix  the  lime-water? 
I  have  two  jugs,  one  holcUng  thirteen 
times  as  much  as  the  other.  I  fill  tbe 
smaller  one  with  a  saturated,  solution  of 
<^uick*lime  (lime-water),  put  this  f  UM" 
ttty  into  the  larger  one,  and  fiU  it  up 
with  the  water  to  be  purified,  and  mix 
the  two  together ;  ehalk  ia  formed  by  the 
union  of  the  bi-oarbonate  of  line  in  the 
water  with  the  quicklime  added ;  Hhk 
falls  slowly  to  the  bottom  of  the  jng,  eaiw 
lying  with  it  moat  of  the  organic  impari- 
ties; the  clear  water  is  filtered  for  use.** 

**  To  insure  the  regular  addition  of  the 
lime,  I  have  eonstru^ed  a  simple  inatni- 
ment  which  mixes  the  lime-water  fbr 
uae,  and  requires  no  attention,  except 
adding  fresh  lime  once  or  twice  a  montn. 
It  is  very  simple,  aa  may  be  seen  horn 
the  engraving.*  J  ia  the  lime>watarjaF« 

—     -  -  -    -  ^ 

*  These  engraTlBgi  w«  ihall  give  la  ear 
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whioh  it  pUfl0d  in  the  cisteni,  with  iti 
lop  just  ikDove  the  water  line ;  in  this  I 
put  a  few  pouncli  of  qaick-liroe,  which 
ivqulrea  VHiewing  from  time  to  time. 
On  the  top  of  the  jar  is  a  linc-dish  B, 
iDto  whioh  the  water  from  the  supply* 
pipe  miWfl  and  ia  stopped  when  the  oiS" 
tern  ie  filled*  This  water  entering  is 
divided  into  two  portions ;  one  thirteenth 
part  runs  through  the  narrow  notch  in 
the  pipe  B,  into  the  jar,  the  rest  rans 
direct  Into  the  eistern  through  a  notch  in 
the  side  of  the  dish,  the  width  of  which 
ie  regnkted  br  the  slide  S.  The  water 
in  the  jar  dissoWes  the  lime,  and  entering 
at  the  top  disfrfaoes  an  equal  quantity  of 
this  limo<water  from  the  bottom,  which 
overfiows  through  the  pipe  £,  and  mixes 
with  the  freeh  water  entering  at  S« 

The  proportion  of  the  lime-water  is 
regulated  '*  by  the  slide  at  8,  by  which 
the  width  of  the  notch  may  be  increased 
or  diminished,  so  that  twelve  times  as 
much  water  may  enter  the  cistern  di* 
Fsctly  as  it  enters  the  jar,  which  of  course 
displaoes  an  equal  quantity  of  the  lime- 
water  it  oontains.  In  order  that  the  flow 
through  the  two  notches  may  continue 
pnMKxrtionate,  whatever  be  the  rapiditv 
with  which  the  water  enters^  the  width 
of  the  laiger  notch  diminishes  upwards, 
by  which  compensation  is  made  for  the 
inereasiog  proportionate  resistance  to  the 
flow  through  the  narrower  notch  as  the 
dish  fills." 

Aa  to  the  quantity  of  lime  that  would 
be  expended  in  this  proeess,  according 
to  Professor  Clark,  nine  ounces  of  lime 
that  is  dry,  pure,  and  freed  perfectly 
from  earbonio  acid,  '*will  require  not 
less  than  40  gallons  of  water  for  its  solu- 
tion, it  is  then  called  lime-water  and  is  per- 
fectly clear  and  colourless."  This  quan- 
tity will  purify  560  gallons  of  hard  water 
in  addition  to  the  40  gallons  in  which  the 
lime  has  been  dissolved:  together  000 
gallons  of  water  puriiied  at  the  expense 
of  nine  ounces  of  lime.  The  chalk  pre- 
cipitated may  be  burnt  again  for  lime. 

Professor  Clark's  experience  has  led 
him  to  conclude  that  about  sixteen  hours 
are  required  for  the  settliog  of  chalk  in 
the  water  after  It  has  been  so  treated  with 
lime-water ;  and  he  considers  it  import- 
ant that  the  due  proportion  of  Wme-wtiiof 
should  be  used ;  *'  no  more,  nor  no  less, 
but  certainly  no  more,"  than  what  is  re- 
quisite to  combine  with  the  bi-carbonate 
of  lime  in  the  water. 


After  water  has  been  so  limed,  still 
Mr.  Holland  does  not  consider  that  the 
Lambeth  water  is  a  ^rai  chss  water. 
"  Nevertheless,  it  is  not  much  to  be  com- 
plained of,  and  I  have  good  reason  to  be 
grateful  to  Dr.  Clark  for  showing  so  easy 
a  way  of  improving  it  so  much. 

Mr.  Holland  **  improves  the  water  still 
more,"  by  *<  adding  to  it  a  little  oxalate 
of  ammonia,  or  of  soda;"  which  is  well 
worth  while,  for  washiog  for  instance,  as 
the  purification  of  the  water  would  save 
half  the  expenditure  for  soap ;  and  for 
makioff  tea  with  water  that  has  been 
treated  with  the  oxalate,  *'  10  pans  of 
tea  go  as  ISir  as  18  without  it ;"  and  the 
saving  pays  the  expense,  *'  over  and  over 
sgain  :"  saving  in  his  family  nearly  as 
much  as  the  amount  of  his  water-rate. 

The  oxalate  of  ammonia  is  prepared 
for  convenient  use,  '*  by  dissolving  one 
troy  ounce  of  oxalic  acid  in  a  quart  of 
water,  and  adding  as  much  carbonate  of 
ammonia  as  will  saturate  it  j  if  somewhat 
more  be  added,  it  will  be  advantageoue 
rather  than  otherwise.  This  quantity 
ought  not  to  cost  more  than  3d.,  and 
would  soften  above  30  gallons  of  water," 

The  above-mentioned  two  jugs,  or 
one  jug  of  the  requisite  proportion  to  the 
usual  receptacle  for  water,  are  habitually 
to  be  found  in  the  humblest  dwellings ; 
so  that  with  little  trouble,  and  at  very 
little  exoense.  Professor  Clark's  inven- 
tion mignt  very  generally  be  availed  of: 
but  Mr.  Holland's  apparatus  seems  more 
certain  of  producing  the  desired  e£Pect. 
It  is  simple,  but,  like  all  other  new  con- 
trivances, a  single  one  would  not  pro- 
bably be  either  well  or  cheaply  made. 
Would  not  manufacturers  find;  tneir  ac* 
count  in  bringing  into  the  market  appa<> 
ratus  of  this  kind  of  various  sixes,  and  at 
a  moderate  price  ?  Now  that  pottery 
is  prepared  in  such  a  degree  of  perfeo- 
tion  for  pipes,  &c.,  it  may  be  that  earthen- 
ware—Zfo//ai»ir  should  they  be  called  f 
might  be  afforded  cheaper  than  metal 
ones,  and  would  on  one  account  be  pre^ 
ferable, — that  of  non-liability  to  oxida- 
tion, especially  in  water  that  dissolves 
sine. 

The  greatest  obstacle  to  the  use  of 
Professor  Clark's  process  on  a  small 
scale,  is  the  difficulty  of  obtaining  small 
quantities  of  lime  that  is  fresh  burnt; 
but  a  lump  of  it  that  had  been  once  well 
burnt,  if  made  red  hot  in  a  common 
fire,  parts  with  the  carbonic  acid  the 
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lime  had  combined,  with  since  taken  front 
the  kiln.  Should  Dr.  Clark's  process 
and  Mr.  Holland's  apparatus  come  into 
use,  it  would  be  advisable,  with  each  one 
sold,  to  furnish  a  paper  of  popular  in- 
structions for  its  use,  as  also  some  gene- 
ral information  as  to  the  rationale  of  the 
process,  the  saving  obtainable  by  its 
means,  and  its  sanitary  importance. 

Throughout  the  Report,  and  the  evi- 
dence on  which  it  is  grounded,  it  is  ex- 
hibited that  the  humbler  classes  of  the 
London  population  suffer  most  severely 
from  the  impurity  of  the  water  with 
which  the  inhabitants  are  supplied ;  and 
that  its  foulness  is  often  the  chief  cause 
of  a  general  resort  to  strong  drinks 
amongst  the  poor:  hence  philanthropy 
could  hardly  exert  itself  in  a  more  hope- 
fdl  cause  than  that  of  supplying  the  peo- 
ple with  enough  to  drink  of  water  suffi- 
ciently purifi^.     Little  as  is  the  trouble 
or  cost  of  Professor  Clark's  process,  it 
cannot  be  hoped  that  it  would  be  exten- 
sively employed  by  the  poor :  some  plan, 
then,  should  be  devised  for  furnishing 
them  with  enough  to  drink  of  water  that 
had  been  purified.     Many  a  scheme,  at 
first  considered  fanciful — as  that  about 
to  be  suggested  may  at  present  be  thought 
-^has  afterwards  proved  practicable  and 
useful ;  as  perhaps  the  present  propossl, 
if  realised,  might  be :  it  is,  that  some 
amongst  the  traders  resorted  to  by  the 
humbler  classes  should  be  induced  to 
furnish  customers  with  small  quantities 
of  potable  water.      All  who  purchase 
food  of  any  kind  buy  bread;  bakers, 
then,  would  be  the    most  appropriate 
tradesmen  to  supplv  purified  water — 
seeing  that  to  their  shops  the  industrious 
poor  habitually  resort ;  so  that  their  time, 
their  capital,  would  not  thusbe  encroached 
upon.     A  baker  might  well  afford  the 
time  reouired  to  serve  gratis  a  pint  or  a 
quart  of  purified  water  with  every  two 
pounds  loaf;   but  he  could  hardly  be 
expected  to  incur  the  expense  of  pro- 
viding the  purifyinff   apparatus    itself. 
Doubtless,  in  even  the  jMorest  parishes, 
some  be^pvolentand  sufficiently  wealthy 
person  mieht  be  found  who  would  fur- 
nish a  Holland  to  some  baker  of  his  dis- 
trict, who,  on  his  part,  would  engsge  to 
supply  customers  with  enough  to  drink 
of  water  really  potable.     So  parish  dis- 
tributors of  bread  to  out- door  recipients, 
might  at  each  delivery  of  a  loaf  give  also 
a  mall  measure  of  good  water ;  and  the 


landlords  who  have  already  so  jadieiottBly 
and  benevolently  supplied  their  tenants 
"  in  Rose- court,  Dockhead,  those  of  tea 
houses  on  a  small  part  of  Jacob's  Island, 
Bermondsey,"  with  water  laid  on  to  the 
houses  from  a  tank,  instead  of  there 
being  only  a  common  tan,  would  add 
greatly  to  the  value  of  the  noon  were  the 
water  in  these  tanks  to  be  in  a  body 
softened  and  purified  by  Clark's  process. 

It  is  not  to  be  supposed  that  confirmed 
drunkards  would  M  reclaimed  by  fur- 
nishing them  with  pouble  water;  but 
many  a  young  person  might  by  such 
means  be  preserved  from  tippling,  and 
very  many  of  the  most  worthy  and  in- 
dustrious of  the  poor  would  drink  cood 
water  at  their  meals  rather  than  purchase 
beer  or  spirits :  money  thus  saved  would 
go  far  in  the  acquisition  of  meat  or  other 
nourishing  food. 

It  must  be  observed  that  as  Professor 
Clark  has  found  that  after  lime  has  been 
added  to  water,  it  requires  on  an  average 
about  sixteen  hours  to  settle,  the  Hoi* 
land  apparatus  does  not  appear  to  have 
provided  for  the  due  subsidence  of  the 
chalk  produced.  This  would  seem  to 
require  the  use  of  two  cisterns,  each  of 
them  containing  about  a  day's  supply ;  the 
same  HoUand  might  serve  for  Mth,  with 
the  slight  addition  to  it  of  a  double  set  of 
pipes,  slides,  and  balls  to  the  coek^ 
whereby  water  from  the  same  service- 
pipe  might  be  made  to  flow  at  pleasure 
into  the  one  or  the  other  of  these  cistemsy 
a  due  portion  of  lime-water  bavinff 
passed  through  one  and  the  same  vessel 
containing  lime.  This  arrangement  would 
do  away  with  all  need  for  filtering  as 
practised  by  Mr.  Holland. 


TEBSBBMINO  SEA-WATaft. 

Many  plans  have  been  brought  for- 
ward at  different  times  for  converting 
salt  water  into  fresh,  and  some  have  been 
even  tried  with  perfect  success  (Mr. 
Charles  Clark's,  for  example) ;  but  not- 
withstanding, and  though  it  has  been 
found  that  a  ship  going  a  long  voyage 
can  much  more  conveniently  carr^  the 
quantity  of  coals  necessary  for  obtaminff 
(by  distillation)  the  fresh  water  required 
for  the  use  of  the  crew  and  passengers, 
than  appropriate  an  equal  amount  of  its 
tonnage  to  the  storage  of  fresh-water 
casks,  yet  we  still  daily  see  ships  taking 
their  departure  for  distant  shores,  bur- 
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tbened  with  a  gappljr  of  the  Tery  element 
tkroagh  which  tney  hive  to  plough  their 
wiy— only  in  an  impure,  but  not  unpuri- 
fiibie  state.  The  cauaea  of  this,  no  doubt, 
are  traceable  to  something  else  than  an 
indifference  to  the  importance  of  an 
abundant  and  never^failing  supply  on 
board-ship  of  fresh  water;  it  may  be 
the  complexity  of  the  best  apparatuses 
hitherto  employed  for  the  purpose,  and 
the  trouble  attending  the  use  of  tbem ; 
or  it  maybe  the  extra  expenditure  which 
they  iuToWe,  at  a  time  when  the  exces- 
aive  pressure  of  competition  makes  pound- 
saving  superior  to  all  other  considera- 
tions. If  either  be  the  real  cause  of 
ships  still  carrying  water  to  sea — which 
is  quite  as  absurd  a  thing  in  its  way  as 
"carrying  coals  to  Newcastle*' — there 
is  every  prospect,  we  are  glad  to  say,  of 
its  being  speedily  removed.  A  plan,  we 
have  reason  to  believe,  has  been  devised 
which  will  render  the  obtaining  of  fresh 
water  at  sea  nearly  as  simple  a  process 
as  that  of  heaving  the  lead,  and  at  no 
expense  at  sU.  We  allude  to  an  inven- 
tion of  Mr.  Robert  Bowie,  M.R.C.S., 
which  he  has  provisionally  registered 
with  a  view  to  patenting  it,  and  is  on  the 
point  of  subjecting  to  ihe  test  of  a 
fengthened  trial  on  board  ship,  under 
his  own  immediate  superintendence. 
"With  the  name  of  Robert  Bowie  our 
leaders  are  fiimiliar.  He  became  first 
known  to  them,  as  to  us,  by  his  spirited 
and  able  Tindication  of  the  claims  of  his 
fether-in-law,  the  ingenious  but  ill- re- 
quited William  Stmibgtoh,  to  the 
imperishable  honour  of  having  first  re- 
duced steam  navigation  to  practice ;  and 
subseouently  he  figured  as  an  inyentor 
himself  of  severu  patented  improve- 
ments, more  remarkable  for  their  clever- 
ness than  (we  fear)  for  their  money-pay- 
ing properties.  At  a  later  day  he  devoted 
himself^  with  a  rare  enthusiasm  and 
courage,  to  the  stay  of  that  dreadful 
scourge,  the  cholera,  in  a  quarter  of  the 
metropolis  where  it  raged  most  fearfully, 
and  with  such  signal  success  that  the 
Government  Board  of  Health  were  in- 
duced to  solicit  him  to  visit  other  cities 
and  towns,  to  aid  them  with  his  advice, 
and  to  investigate  generally  their  sanitary 
condition.  Mr.  Bowie  at  once  consented ; 
at  the  call  of  humanity  and  state  neces- 
sity, he  instantly  abandoned  a  large 
private  practice,  and  placed  himself 
wholly  and  onnserredly  at  the  com- 


mand of  the  Official  Guardians  of  the 
Public  Health.  His  reward — what  has 
it  been  f  Only  the  usual  reward  of  these 
who  reckon  upon  public  gratitude,  as 
represented  by  the  public's  head  ser* 
▼ants  of  the  present  times,  as  good  for 
anything.  His  **  reward  "  is  a  passage 
for  himself  and  family  to  Australia — 
paid  for  out  of  his  own  pocketF— exile 
from  the  land,  to  one  of  the  most  trulv 
noble  of  which  he  is  nearly  allied, 
and  to  which  he  has  been  himself  an 
ornament— exile  from  the  land  to  the 
welfare  of  whose  people  he  has  literally 
sacrificed  himseff, 

Mr.  Bowie  goes  out  to  Australia  in  the 
Athenian^  one  of  the  emigrant  shijM, 
fitted  out  by  the  Association  identiiled 
with  the  name  of  that  admirable  lady, 
Mrs.  Chisholm ;  and  arrangements  have 
been  made  for  enabling  him  to  ^ve  his 
plan  a  thorough  trial  during  the  voyage. 

Our  best  wishes,  and  the  best  wishes 
of  many  indebted  friends  and  patients 
go  with  him.  He  may  fare  better  (it 
will  be  odd  if  he  don't  I)  than  he  has 
done  at  home;  but  he  will  nowhere 
find  truer  and  sincerer  (albeit,  more 
influential,)  friends  than  he  leaves  be- 
hind. 


TRB  nOTXa  AND  CALAIS  SUBMAXIKB 
TBLBOaAPH. 

Dor  readers  cannot  fail  to  remember  that 
the  suooessf  ol  completion  of  this  important 
line  of  communication  was  last  yesr  pre- 
vented by  the  ininffieiency  of  the  wire  or 
wires  prorided  for  the  purpose.  Since  then 
a  caUe  has  been  manofaotared  for  the  pro- 
jectors by  Messrs.  Newall  and  Co.,  of 
Gatethetd  (at  their  works  at  Wapptag), 
by  which  every  difficulty  of  the  esse  is  sap- 
posed  to  have  been  overcome.  It  consists  of 
one  continaous  copper  wire  insulated  by 
gutta  percha,  then  countered  with  yam, 
and  the  whole  incased  in  wire  rape.  On 
Thursday  last,  this  cable  was  laid  down  from 
Dover  to  within  three  miles  of  the  French 
coast,  and  by  thia  time  has,  no  doabt, 
laid  the  whole  way. 

Fzldaj,  Stptembv  M. 
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PIi4irr*8  VATBMT  PIU>OIS«  Of  FVPDX,lSrO  IBOK* 

The  IbUowtBg  itatament,  ihowiof   th^      p*  61«  bM  been  ftiraiihed  to  w  by  tlM 
•wNsestfiil  working  of  Mr.  Plant'i  prooeti      miMger  of  tb#  I4yiin  Iroil»worbf : 
of  paddling  iron,  dMcribed  in  oar  toL  lii*» 

"  W§9iSndm9  23rdJtH$%$t,  185U 

Paddl*  Baoi  C0«1 


pnxliioed. 
tons.  GwU  qjn,  l)»i. 


22    0    3    3 
14    4    0    0 


No.  1  fnniftce,  working  with 

Mr.  Plant's  patent 

No.  9  farnace,  worked  by 

the  ordinary  mode • 

Both  No,  I  and  No.  9  fumaoet  were  boiline 
pig'iroQ  of  the  same  description ;  the  yield 
of  iron  at  both  famaces  was  about  the 
same,  bat  the  quantity  of  paddled  bar  pro- 


ofed 
toQ«,  ewt. 

11    4 
11     5 


Coal  mad  MfToA 
of  Bar-iroa. 

owt.  qra.  lbs. 
10    0    22 
15     3    10 


daced  from  No.  1  fiiniaee  was  rather  sapo- 
rior  to  that  from  No.  9.  Last  week's  work 
is  a  fkir  aTerage." 


IMPROYBMBNT  IN  SAW-MILLS.^BT  LBIIVBL   HSDaS. 


The  nature  of  my  iuTention  consists  in  so 
arrapgfng  and  combining  the  machinery  as 
to  present  the  necessity  of  straightening  and 
straining  loBgitudinally  any  other  part  of 
the  saw,  except  that  porUons  of  it  which  is  at 
the  time  at  work. 

CVsiw.—- What  I  daim  aa  my  ioTtntion, 
is  tile  driving  belt-sawa  by  the  friction  sar- 
Imc  of  two  cjlindrioal  pulleys  or  drams, 
which  gripe  the  •aw.plate  helow  the  wood 
which  is  being  cut,  bat  at  some  part  of  ita 
tangent  line,  so  that  the  strain  to  which  it 
must  be  subjected  in  cutting,  to  keep  it  in 
the  line  of  the  tangent,  shall  not  be  at  any 
part  of  its  curved  path;  but  this  I  only 
claim,  in  combination  with  straining-rollers, 
which  gripe  the  saw  above  the  lumber  on 
whioh  it  Mits(  the  aaid  rollers  being  control- 
led bj  a  brake,  or  the  equivalent  thereof, 
snbstantially  as  described,  whereby  the  saw 
daring  ita  action  ia  kept  in  a  strained  con- 
dition along  its  entire  line  of  action,  that  it 
may  cut  in  a  straight  line,  and  to  avoid  its 
being  under  tension  where  the  flexions  take 


place  aloBff  the  curved  portions  of  its  tndi , 
as  specified. 

I  also  daim,  in  combination  with  the 
node  of  driving  a  holt-saw  by  meana  of  ey- 
Ihddrical  rollers  or  pvUoys,  the  employmont 
of  a  belt  psasiog  around  the  outer  one  of 
the  said  driving  rollers,  and  applied  to  the 
outer  surface  of  the  saw,  when  it  passes 
around  the  lower  deflecting  or  guido  pulley, 
substantially  as  herein  desoribed,  by  meaan 
of  which  the  saw  is  bent  by  the  pressure  of 
the  belt  applied  to  its  outer  surface,  instead 
of  being  communicated  through  the  metal 
itself — thus  avoiding,  in  a  great  measuiw, 
the  tendency  to  break  the  metal. 

And,  finally,  I  claim  in  combination  with 
the  mode  of  driving  a  belt-saw,  the  em- 
ployment of  fenders  or  scrapers  interposed 
between  the  driving  rollers  and  ih%  wood  to 
be  sawed,  and  placed  each  side  of  the  saVf 
aa  described,  to  eatoh  the  sawdust,  aadooa- 
ducting  it  away  from  the  bight  of  the  driv- 
ing  rollers  or  the  saw,  and  tbns  avoid 
ologgiog/'-^JpyMii/tfi  Jowmai, 


avBOxviCATioira  or 


roLiSH  PATBvra  BMBOixan  nvMiiro  thb  wbbk  bhdzvo 

8BFTEMBBB25,    1851i 


Hbnbt  Alfbbo  Jowbtt,  of  Sawley,  near 
Derby,  engineer.  For  improvements  in 
rtnlway  breake  and  earriagee.  Patent  dated 
March  10,  1851. 

TUa  invention  eoneista  in  the  applieatioB 
of  hydraolic  power  Cor  working  the  breaks 
of  railway  corriagci.  For  this  purpose,  the 
rods  which  actuate  the  break-blocks  are  con* 
nected  to  a  plunger  working  in  the  horizon- 
tal portion  of  an  elbow-shaped  hydnoUe 
barrel— the  piston  of  the  vertical  portion  of 
the  barrel  being  actuated  by  a  lever-handle 
placed  within  reach  of  the  guard,  by  depress- 
ing which  handle  the  plonger  of  the  hori* 
zontal  portion  of  the  bairal  ie  foisoed  out, 
the  blocka  brought  into  contact  with  the 
wbeeh^  and  the  stoppage  or  retardation  of 


the  carriage  eflhcted.  A  niodifleatiosi  of 
tiiis  arrangement  is  also  described,  in  whleli 
the  vertiesl  barrel  has  two  plungen,  o^e 
eonoaotrio  to  the  other,  and  actnatcd  by 
separate  lever  handler— the  object  bei^g  to 
admit  of  an  increased  degree  of  pressure 
being  applied  to  the  breaks. 

C7atiiM.-^l.  The  application  of  hydraulic 
preasure  for  locking  the  wheels  of  railway 
breaks  and  carriagea  under  every  modlfloa- 
tion  and  arrangement  of  construction. 

2.  The  combination  of  two  pistons  or 
plungers  working  in  one  hydraulic  cylinder, 
for  the  purpose  of  forcing  the  breaks  agalaat 
the  wheels  of  railway  carriagea,  by  whioh 
they  Bsay  be  locked,  and  iaally  stopped. 

h*  The  ooBihiBalioB  of  a  heUow 
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with  a  feoDBd  plaoger  monoted  and  working 
tlwrein,  for  uie  purpoBe  of  effecting  the 
•peedy  bnmktng  of  railway  carriages. 

William  Gali^owat  and  Jobn  Gal- 
low  at»  of  Manchester,  engineers.  Vor 
improtemenii  in  iieam  engintt  and  loiler$» 
Patent  dated  March  10,  1851. 

The  improvements  claimed  under  this 
pataot  comprehend, 

1.  The  construction  of  steam  boilers  with 
vertical  chambers  or  flues,  containing  within 
them  conical  water  pipes  or  tubes,  open  at 
both  #nda  to  the  water  spaces  of  the  boiler, 
•o  as  to  admit  of  the  water  circulating 
freely  through  them;  the  tubes  being 
tapered  from  end  to  end  in  such  manner 
that  the  decrease  in  diameter  shall  be  not 
less  than  three*  foartbs  of  an  inch  for  each 
foot  in  length. 

2.  The  construction  of  steam  boilers  with 
floes  or  chambers,  containing  tapering  water 
tubes,  having  flanges  at  their  ends  of  such 
diameter  as  to  allow  of  the  flange  at  the 
lower  end  of  the  tube  passing  through  the 
spertnre  in  the  floe,  which  receives  the 
larger  and  upper  end  of  such  tube. 

3.  The  construction  of  steam  boilers  with 
floes  or  ehambers,  containing  conical  water 
tubes,  the  flanges  at  the  ends  of  which  are 
so  placed  that  one  shall  be  inside  and  the 
other  flange  outside  of  the  said  chamber* 

4.  The  construction  of  steam  boilers  with 
flues  or  chambers,  containing  tapering  water 
tubes  diminishing  in  diameter  and  distance 
apart,  aa  they  approach  the  chimney  end  of 
the  flue. 

6.  The  construction  of  steam  boilers  with 
floes,  containing  conical  water  tubes  com- 
municatiBg  with  the  water  spsces  of  the 
boiler,  and  placed  diagonally  or  in  an  in- 
etined  position,  and  secured  by  flanges  to 
the  flue  or  chaaober. 

6.  The  placing  of  the  conical  water  spaces 
of  such  steam  boilers  within  one  or  more 
retnmed  floes,  such  flues  being  above  or 
below  or  at  the  sides  of  the  boiler  furnace. 

7.  The  coastroction  of  steam  boilers  with 
floes  or  chambers,  containing  conical  water 
tuba,  socb  flues  or  cham^rs  having  flat 
sor&oes  at  top  and  bottom  to  receive  and 
support  the  flanges  of  the  water  tubes. 

8.  The  construction  of  steam  boilers  with 
two  furnaces  placed  s'de  by  side,  and  sup- 
plied with  fuel  by  a  fan  or  feeder,  rotating 
alternately  in  opposite  directions,  so  as  to 
supply  first  one  furnace  and  then  the  other. 

9.  The  application  of  a  damper  or 
dampers  to  the  furnaces  of  steam  boilers, 
arranged  so  as  to  fold  up  to  the  under-iide 
of  the  fire  bars,  and  thus  regulate  the 
admission  of  air  to  the  burning  fuel. 

^).  The  construction  of  steam  boilerSi 
iriUi  0  sediment  colUctor  pUced  underT 


nesth,  and  communicating  freely  with  the 
water  spaces  of  the  boiler,  and  provided 
also  with  an  agitator  or  agitators,  and  a 
blow-off  cock  for  the  removal  of  the  sedi- 
mentary impurities. 

11.  The  construction  of  the  slide-valves 
of  steam  engines,  with  notched  or  Vandyked 
edges,  for  the  purpose  of  admitting  the 
steam  gradually. 

12.  Constructing  the  slide-valves  of  steam 
engines  and  the  faces  on  which  they  work, 
with  two  or  more  passages  on  the  escape 
side  of  the  valvs,  so  as  to  facilitate  the 
escape  of  the  eihaust  steam  by  afibrding  ^ 
large  amount  of  passage  or  opening  for  a 
slight  movement  of  the  valve. 

13.  The  construction  of  the  slide  valves^ 
of  steam  engines  with  a  vandyked  edge  oq 
the  steam  side,  in  combination  with  double 
passages  in  the  valve  and  seat  on  the  exhaust 
side,  for  facilitating  the  admission  and  educ- 
tion of  steam  into  and  from  the  cylinder. 

14.  The  coQstruction  of  steam  engines 
with  three  parallel  pipes,  in  connection  with 
the  valve  apparatus,  the  centre  one  of  which 
forms  the  steam  pipe  to  the  valve-boxes,, 
and  the  others  the  eduction  pipes  to  the 
condenser. 

15.  The  construction  of  steam  engines 
with  four  slide  valves  placed  horizontally, 
and  actuated  by  four  ezcentrics  on  a  revolv- 
ing shaft  placed  between  the  valves, 

16.  The  construction  of  steam  engines 
with  square,  angular,  or  diamond-shaped 
slide  valves  having  seats  of  a  corresponding 
form,  and  being  applied  without  a  valve- 
boz,  and  provided  incernally  with  longitudi- 
nal partitions,  dividing  them  into  two  ppr^ 
tions,  one  of  which  forms  the  steam  pipe, 
and  the  other  the  eduction  pipe  for  the 
exhaust  steam. 

17.  The  application  to  steam  engines  of 
a  throttle  valve,  adapted  to  the  passage  be- 
tween  the  slide  valve  and  cylinder  for  the 
regulation  of  the  supply  of  steam  thereto. 

Gbobok  Robins  Booth,  of  Portland- 
plsce,   Wandsworth. road.      For  improve-, 
ment$  in  generating  and  applying  heat.    Pa- 
tent dated  March  10,  1851. 

These  improvements  are  exemplified  by 
certain  peculiar  constructions  of  fire-places 
or  furnaces,  adapted  generally  to  heating 
and  evaporating  purposes,  and  the  genera- 
tion of  steam  for  locomotive,  marine,  and 
stationary  boilers.  The  furnaces  are  divided 
internally  into  compartments,  in  the  first  of 
which,  called  the  retort,  and  constructed 
with  or  without  fire-bars,  according  to  the 
uses  to  which  the  furnace  is  to  be  applied, 
the  fuel  is  ignited,  and  from  which  the 
smoke  and  products  of  combustion  pass 
through  a  neck  or  flue  into  a  chamber  or 
r^Qsiveri  where  they  beopme  mixed  with  a 
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ctrtaio  proportion  of  atmotpherie  air,  and 
tbenoe  throngli  tnbei  (o  an  expaniion  cbam« 
ber,  which  senres  as  a  reservoir  of  heat,  and 
from  which  it  ii  applied  as  may  be  required. 
The  patentee  deaeribea  alio  an  improved 
drying-room,  and  claims  the  application 
gcnerallj  of  his  improTcments,  or  any  mo- 
dliication  thereof. 

Thomas  Dawson,  of  Milton  •  street, 
BnstOB-sqoare,  machinist.  Fvr  an  improtfed 
method  ^  efnutrweting  umbrelku  and  para  - 
$9l9.     Patent  dated  March  13, 1851. 

CtatM, — 1.  A  method  of  constmcting 
walhing.stick  n*nbrellaf ,  and  sereral  modifl- 
oations  thereof,  that  is  to  say,  in  so  far  as 
regards  the  making  the  cse  serve  for  the 
•ticiL  or  central  rod  of  the  nmbrella,  the 
mode  of  joining  the  ribs  with  the  stretchers, 
the  screwing  of  the  umbrella-stick  to  the 
runner,  and  the  constructing  of  the  ribs  (in 
some  cases),  external  to  the  cloth  covering, 
as  also  the  application  of  the  said  method 
and  modifications  in  so  far  as  applicable  to 
the  construction  of  parasols. 

2.  An  improved  method  of  oonstrucliag 
parasols,  that  is  to  say,  in  so  far  as  regards 
the  employment  of  expanding  ribs,  and  an 
elastfc  band  to  gather  np  the  extra  portion 
of  covering  like  a  curtain,  and  also  the  ap- 
plication of  the  said  method  in  so  far  as 
applicable  to  the  conitruction  of  umbrellas. 
jKasBRoas,  of  Victoria- terraoe,  Keighley, 
York,  gentleman,  i^  certain  in^ove- 
wunte  m  machinery  and  other  apparatutfor 
combing  wool  and  other  euitable  JIbrout 
aubetaneea,  and  in  applying  or  working  the 
Mme.x-Patent  dated  March  13,  1851. 

Claime* — 1.  An  improved  sheeting  ma- 
ehioe,  in  so  far  as  regards  the  employ- 
ment of  two  preparatory  porcapioe-combing 
roUera  in  combination  with  the  ordinary 
aheeting  drum  or  cylinder,  the  said  rollers 
having  their  teeth  set  in  rows,  and  the  rows 
of  one  roller  gearing,  or  taking  into  the 
gpaces  between  the  rows  of  the  other. 

2.  A  modification  of  the  sheeting  machine, 
in  so  far  as  regards  the  feeding  from  both 
ends  by  means  of  llated  rollers,  each  taking 
or  gearing  into  a  porcupine- combing  roller, 
haring  its  teeth  pointing  in  a  direction  op- 
poaite  to  those  of  the  sheeting  cylinder; 
also,  the  application  generally  of  the  same 
combination  to  iheetSng  machines  whether 
fed  from  both  ends,  or  from  any  number  of 
different  points. 

3.  A  peculiar  method  of  drawing  the  sheet 
from  off  the  sheeting  drum. 

4.  An  improved  cotnb-filliog  machine,  in 
so  far  rs  regards  the  employment  of  metal 
porcupine-rollers  and  revolving  brushes; 
also  certain  modifications  thereof. 

5.  Certain  improTements  in  the  fame 
pattntoe'i  fonn«rly  pttanted  eomi 


diine,  that  la  to  say,  a  compound  to  and  fro 
and  np  and  down  movement  of  the  laah- 
ing  fan,  the  attaching  of  theoomb^gatesprings 
to  the  lower  arms  of  the  gates,  the  breaks, 
and  the  working  of  the  saddle-eombs  by 
cams,  aa  deacribdi. 

6.  An  improved  method  of,  or  apparatus 
for  heating  combs. 

GnoKOB  LrrrLB,  of  New  Peckham,  dee- 
tro- telegraphic  engineer.  For  improoemenia 
in  electric  telegraphe,  and  in  varione  appa^ 
ratue  to  be  need  in  c&nnoelion  therewith — 
part  of  which  improvemente  are  aloo  aippli' 
cable  to  other  eimilar  purpoeee.  Patent 
dated  March  14,  1851. 

The  present  improvemente  have  for  their 
object  the  improvement  of  the  electric  tele- 
graph, and  consist — 1.  In  suipending  the 
indicators,  by  means  of  magnetic  attraction, 
within  tui>es  containing  spirits  or  other  suit- 
able fluids,  which  act  aa  lubricants  to  pre- 
Tcnt  the  needles  or  indicatora  continning  in 
contact  with  the  sides  of  the  tube  when 
moved  to  the  right  or  left  by  the  paaaage  of 
a  current  of  electricity  through  coils  placed 
in  juxtaposition  with  the  tubes  oontainiog 
such  indicators ;  and  2.  In  aupporting  the 
indicators  from  floats  of  blown  glass  or  other 
buoyant  material,  enclosed  within  similar 
tubes  conuining  spirits  or  other  anitable 
fluids,  the  dipping  or  sinking  of  such  indi- 
cator or  float  in  the  fluid,  when  acted  on 
by  a  current  of  electricity  passing  through 
a  coil  surrounding  the  tube,  being  applied 
to  indicate  conyentional  aignals. 

Claims, — 1.  Any  arrangement  in  eooord- 
ance  with  the  mode  described  for  the  sns- 
pending  of  indicators,  by  meana  of  mag- 
netic attraction,  for  electric  telegraph  pnr- 
poses. 

2.  The  supporting  of  indicators,  by  mesas 
of  floats,  in  tubes  of  s|drits  or  other  suit- 
able fluids,  for  electric  telegraph  pnr- 
poies. 

HsaBinT  Taylor,  of  Cross-street,  Flns- 
bnry,  merchant.  Fbr  certain  hnpronemanie 
in  the  manufacture  (if  carbonatee  and  oxidee 
of  bargtee  and  etroniia,  eulphmr,  or  eu^hm" 
tie  acid  from  the  eulphatee  of  bargtot  and 
strontia^  and  for  coneequent  improvemente 
in  the  manufacture  of  carbonatee  and  ojtidee 
of  eoda  and  potatea.  Patent  dated  March 
15,  1851. 

1 .  To  produce  the  carbonatee  of  barytea 
and  stroniia,  and  sulphur  or  sulphuric  acid, 
according  to  thia  invention,  sulphate  of 
barytas  or  strontia  is  redooed  to  the  condi- 
tion of  a  sulphuret  by  calcination  in  a  suit- 
able v/isel  or  furnace,  when  mixed  with  the 
reqaisite  quantity  of  carbon  or  carbonaceoua 
substance,  or  by  exposure  to  an  incandescsnt 
current  of  carbonic  oxide.  The  sntpbnrstt 
in  conjunction  with  water,  or,  what  ia  still 
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better,  entirely  disioWed,  and  decanted  from 
any  rana  ning  iniolable  matters,  ii  pUced 
into  i«itable  clofe  Teneia,  and  a  current  of 
carboaic  add  gas,  generated  by  any  suitable 
pncen,  is  made  to  pass  into  the  liquid.  A 
earbonate  of  tbe  base  of  the  snlpharet  em- 
ployed precipitates,  and  snlphnretted  bydro- 
fsa  is  efoiviBd,  wUeh,  on  being  oondncted 
tiuroiigh  appropriate  apparatus,  is  eiHier 
igniteld  in  oontaet  with  just  suAoient  atmo- 
apherie  air  to  eonvert  its  hydrogen  into 
water  (proper  precautions  bJng  taken  to 
prevent  eiplosion),  or  the  snlphnretted 
hydrogen  ia  brought  into  contact  with  nitrous 
aeid  vapours  and  an  excess  of  atmospheric 
air.  Whichever  of  these  methods  be  adopted, 
sulphur  will  be  set  free,  and  deposited  by 
eoadueting  the  gases  or  vapours  through 
suitably- arranged  chambers.  When  it  is 
desired  to  obtain  sulphuric  aeid,  the  sulphn- 
rstted  hydrogen  is  ignited  in  an  exceas  of 
atmospheric  air,  and  is  thus  converted  to 
sulphurous  add  vapours,  which  are  then 
oottducted  into  apparatua  inch  as  usually 
Msployed  in  the  manufacture  of  sulphuric 
add,  and  treated  tfaerdn  in  the  manner 
ov^narily  adopted  in  such  cases.  When 
the  decomposition  is  completed  (which  is 
indicated  by  the  evolution  of  sulphuretted 
hydrogen  gaa  ceadng,  or  by  testing  the 
liquid  in  the  decomposing  vessel  with  lead 
paper,  which  should  not  change  colour),  the 
liquid  ia  drawn  oiT,  and  the  carbonate  with- 
dnwB. 

To  obtain  the  oxides  of  barytas  and  atron- 
tie,  the  carbonates  of  these  bases  are  sub- 
jected to  intense  heat  in  a  suitable  furnace 
until  the  entire  evolution  of  their  carbonic 
add  takes  place,  which  will  be  materially 
aasisted  by  tha  iniection  of  steam ;  by  which 
a  hydrated  oxide  will  be  produced.    Or  if, 
when  making  the  solution  of  the  snlpburet 
of  strontia  or  barjtes,  the  same  be  in  a  boil- 
ing atate  and  highly  concentrated,  and  then 
dtowed  to  cool,  almost  half  of  the  base  will 
be  erystalliaed  in  the  form  of  hydrated  oxide, 
and  a  hydroenlphated  aolphuret  will  remdn 
in  solution;  thia,  on  being  evaporated  in 
dose  vesaeb  after  separation  from  the  crys- 
tals, will  part  with  ita  sulphuretted  hydro- 
gen, and  a  amall  portion  of  sulphur  will  be 
subUmed.    The  escaping  gaa  (the  watery 
vapour  bdng  first  condensed)  can  be  treated 
and  converted  Into  sulphuric  acid,  aa  before 
mentioned.    A  simple  sulphuret  of  the  base 
employed  will  remain  in  the  vessel^  which, 
on  bdng  re-dissolved,  may  be  passed  re- 
peatedly through  the  same  process  aa  above, 
until  the  whole  of  the  oxide  and  sulphate  of 
the  baee  have  been  obtained ;  the  hydrated 
erjatals  can  then  be  puriAsd  from  the  por- 
tion of  sulphuret  adhering  to  them  by  wash- 
ing or  re-crystalliaation»  and  can  then,  if 


thought  proper,  be  converted  to  earbonate 
by  exposure,  in  a  moist  state,  to  carbonic 
add,  or  by  paasing  a  current  of  that  gas 
into  a  solution  made  of  the  crystals  i|i 
water. 

To  produce  carbonate  of  soda  or  potaasa, 
the  sulphates  of  these  bases  in  solution  at 
the  ordinary  temperature,  are  brought  into 
contact  with  the  carbonate  of  barytas,  when 
mutual  decompodtlon  takes  place,  which  la 
greatly  aooderated  and  perfDoted  by  passing 
a  current  of  carbonic  add  into  the  mixture. 
By  this  prooess,  sulphate  of  barytas  is  formed, 
and  carbonate  of  soda  and  potassa  leasain 
in  aolution,  and  may  be  obteined  by  crystal- 
lization, or  by  evaporating  the  solution  to 
dryness.  To  obtain  hydrated  oxides,  or 
caustic  soda,  or  potassa,  the  oxides  of  bary- 
tea  or  strontia  (tiie  latter  bdng  much  more 
readily  redudble  from  the  carbonate,  ia  pre- 
ferable) are  slacked  with  water  into  a  thin 
paste,  to  which  a  proportionate  aolution  of 
aulphate  of  soda  or  potassa  is  added,  when 
sulphate  of  barytes  or  strontia  predpitatea, 
and  the  caustic  soda  or  potassa  remains  fn 
solution,  and  may  be  decanted  and  uaed  in 
that  state,  or  evaporated  to  dryness,  and 
converted  to  a  hydrated  oxide  by  mdting  it 
at  a  lowered  temperature.  The  carbonate 
of  strontii  may  be  alao  used  to  decompose 
the  sulphate  of  aoda  or  potassa,  in  conjunc- 
tion with  carbonic  aeid ;  but  thia  materid  ia 
very  inferior  to  baryta  for  the  purpose,  as, 
without  the  dd  of  carbonic  add,  no  deoom- 
poaing  effect  would  be  produced. 

Cbnau. —  1.  The  combined  procesa  of 
manufacturing  sulphur  or  snlphurie  add, 
carbonates  of  barytes  and  atrontia,  and  their 
oxides,  from  the  sulphatea  of  these  basea,  by 
the  before-described  methods. 

2.  The  making  of  carl>onatea  of  strontia 
and  barytes  and  thdr  oxidea  from  the  sul- 
phates of  the»e  bsses  by  the  methods  de- 
scribed. 

3.  The  producing  of  sulphur  or  sulphuric 
acid  from  solpbatea  of  barytes  or  strontia 
by  the  method  above  mentioned. 

4.  The  manufacture  or  improvement  in 
the  process  of  producing  carbonates  of  soda 
and  potaasa,  by  treating  or  decompoaing  the 
sulphates  of  these  bases  by  the  carbonatea 
of  barytes  or  strontia,  employing  in  aid 
thereof  a  current  or  suffident  quantity  of 
carbonic  add,  as  described ;  the  use  of  ear- 
bonic  acid  being  optional  with  baryta,  but 
imperative  with  strontia. 

The  patentee  doea  not  claim  the  produe- 
tion  of  the  oxides  of  barytes  or  strontia  by 
the  cddnation  of  the  carbonates  of  these 
bases,  when  the  carbonates  are  produeed 
or  obtained  in  any  other  than  the  method 
or  manner  before  described. 

HnABBRT  MlNTONy  of  Hsf  t's-hlUt  geB- 
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tlemaii,  and  AuautTua  JoHir  HonrsTABor, 
of  Bridge  -  street,  Blaekfriarif  gentlemeii. 
For  improvemenia  m  Me  moMnrfaeturt  ^ 
faces  or  diaU  for  eheitf  watekei,  baromt' 
ters,  gat  meters ,  and  mariners'  compasses , 
or  other  articles  requirinif  eueh  faces  or 
dials.  (Partly  a  oommimioation.)  Pateat 
dated  Mareh  17, 1851. 

This  invention  eonsists  in  the  sabfttitatkHi 
of  porcelain  or  earthenware  for  the  wood  or 
metal  and  enamel,  employed  In  the  man«- 
Isctare  of  faces  or  dials  for  watehes,  oloeks, 
nnd  other  articles  requiring  sneh  fiices  or 
dials*  In  carrying  their  inTcntion  into  eifiBCt, 
•  the  patentees  either  press  clay  or  other  svit- 
able  plastic   material  into  moulds  of   the 
required  shape,  or  they  throw  the  faees  on 
the  wheel,  and  afterwards  turn  them  down 
to  the  proper  form,  after  which  they  are 
passed  through  the  usual  firing  processes, 
and  subsequently  the  def  ices  or  figures  are 
printed  on  the  biscuit  in  the  manner  adopted 
when  ornamenting  articles  of  earthenware, 
or  painted  by  band  alter  the  glaxing,  and 
passed  through  the  enamelling  kiln  in  order 
to  cause  the  colours  to  adhere.     Or  the 
Ihces  may  be  manufactured  from  powdered 
clay  by  pressure,  and  subsequently  have  the 
required  devices  or  figures  printed  or  painted 
thereon  as  above  described.    These  devices 
may  be  also  obtained  on  the  faces  or  dials 
according  to  the  metliods  practised  when 
manufacturing  encaustic  tiles,  is  which  hol- 
lows corresponding  to  the  figures  are  formed 
and  subsequently  filled  in  with  coloured 
day  in  the  state  of  ptfste  or  in  strips*  Faces 
manufactured  in  this  manner  do  not  require 
glazing,  but  they  may  be  subjected  to  that 
operation,  by  which  the  brilliancy  of  the 
colours  employed  in  producing  the  {figures 
or    devices    thereon    will    be    much   in« 
Teased. 

C2atfN«.— 1.  Manufacturing  ftces  or  dials 
of  plastic  day  or  other  analogous  plastic 
materid,  having  devices  or  figures  thereon, 
suitable  for  the  purposes  to  which  they  may 
be  applied. 

2.  Manufaetaring  faces  or  dials  for 
watches,  clocks,  and  other  artides  requiring 
such  faces  or  dids,  from  powdered  day,  or 
other  analogous  compound,  by  pressure, 
and  applying  the  requisite  devices  thereto 
by  any  of  the  well-known  printing  or  paint- 
ing processes 

3.  The  application  of  the  process  now 
employed  in  the  manufacture  of  encaustic 
tiles  to  the  manufacture  of  faeea  or  dials 
for  watches,  clocks,  and  other  artides  to 
which  faces  or  dials  may  be  applied. 

Jambs  Hart,  of  Seymour- place.  For 
improvements  in  the  mannfacture  of  bricks, 
tiles,  and  other  articles  made  from  plastic 
mmtsrialSf  and  m  tke  means  qf 


parts  of  ike  mdehinerpsissdtker aims  Patest 
dated  Mareh  17,  1861. 

Under  the  first  head  of  his  invention, 
wh^ch  oonaists  mainly  of  improvementi  on 
k  machine  which  formed  the  suhjeot  of  a 
patent  granted  to  Mr.  Hart  in  1848^  the 
Duteotee  daifffs : 

1.  The  osaking  of  the  monlda  oaed  l« 
this  maohino  larger  at  the  bottom  than  at 
tho  top,  or  part  where  the  day  or  plaatic 
material  is  forced  in^  ao  aa  to  Imufe  mi- 
Ibrmity  of  anbsfeance  and  form  after  the 
■hrinkage  oansed  by  baking* 

2.  The  application  of  a  flange  projeeting 
from  the  top  ddea  of  the  enda  of  tke 
moulds  to  fadlitete  the  removal  of  the 
mould  and  biick  contuned  therein  from  the 
maehine. 

3.  The  application  of  additiond  atopa  to 
this  endlees  diains  (which  form  the  bottome 
of  the  monlda)  to  prevent  the  moulds  from 
dipping  during  the  moulding ;  and  the  em- 
ployment of  suitable  means  to  letdn  the 
Chun  of  plates  In  position  daring  the  same 
operation. 

4.  The  arranging  of  the  hezagond  or 
chain  wheels,  so  that  one  or  more  of  thens 
shall  revolve  freely  on  their  aies. 

5*  The  application  of  projections  to  pug- 
milUi  for  guiding  the  moulds  as  they  enter 
the  machine. 

6.  The  supporting  of  the  road  or  way 
over  which  the  moulds  timvd  on  a  seating 
resting  on  springs  adjustable  to  suit  the 
thickneaa  of  the  moulds  and  the  preaanfe  to 
be  sustained  by  them. 

7.  The  employment  of  eluteh-boxea  to 
throw  the  chain  into  and  out  of  action^  aad 
for  atarting  and  stopping  the  machine* 

8.  An  arrangement  of  wheds  for  giting 
motion  to  the  chain  of  platea  which  form 
the  bottom  of  the  moulds* 

9.  The  employment  of  revolving  aerapera 
and  apparatus  working  therewith  to  remove 
the  superfluous  plastic  materiaL 

10.  The  application  of  stufling-bozea  to 
the  shafts  which  pass  through  tlM  aidea  of 
the  pug-mill,'and  the  application  of  a  divid- 
ing-plate, or  partition,  in  pug-milia  between 
the  two  rows  of  moulds,  and  the  flangea  on 
the  mottlda,  in  order  to  keep  the  matwid  in 
ita  proper  podtion. 

1 1.  An  improved  door  to  the  aand  bervd, 
and  an  additional  riddle  or  sieve  for  distri- 
buting the  sitod  more  evenly  over  the  aur- 
faoe  of  the  moulds. 

12.  The  application  of  leather  or  other 
packing  to  the  road  wheel-shaft  to  prevent 
injury  to  the  machinery  when  travelling. 

13.  A  mode  of  applying  or  coonectiog 
shafts  to  the  mschine,  so  that  they  may  be 
rsedily  applied  or  removed. 

14.  The  application  of  a  aerew  or  ecrewe 
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M  iMW  i  ^lilra  or  plitoBi  lortlMpiBTOio 
of  fordng  dajf  or  other  phitto  Muteriil 
tltfoagh  movldiDf  orifioM. 

15.  CftndDg  th«  omihinf  roUen  to  moro 
wifli  dlfl^mt  furfios  fp€6df. 

16.  The  eaaplOyment  of  ground  coal  or 
cinder  initead  of  lifted  ashet  as  now  nsuallj 
employed  in  the  mannfactare  of  brieks. 

Hie  seeond  head  of  the  Intentloli  relitee 
to  a  drilling  machine  for  boring  holes  in  the 
ends  of  the  moolds  and  plates  which  form 
the  rerolTing  chain,  in  whieh  two  drills, 
acting  simnltaneovsly  on  the  opposite  ends 
of  the  plate  or  moulds  and  oansed  to  ap- 
proach each  gradually  u  the  operation  of 
boring  progreiiefft  are  employed. 

AiMTAHVMti  RoBsmTSON,  of  HoUoway, 
engineer,  and  Jambs  Qlotbr,  of  the  same 
ptaoe.  F^  IfNtproeemenlt  m  the  roUmg  and 
fmmingtinp  of  meiaU,  and  m  tM§  mam^fme' 
tmre  qf  m»iaUic  eatet  and  coeeHNf  t.  Patent 
dated  March  20, 18&1. 

The  object  of  the  Improrements  specified 
nnder  tiie  fint  head  of  this  inrention  is  to 
produce  as  may  be  required  a  nnlform  elas- 
tic pressure,  or  a  unifonn  dead  pressure  on 
both  ends  of  the  rolls  employed  for  rolling 
and  lamioating  melals*  For  this  purpose 
a  croasbead  of  the  same  length  as  the  rolls, 
and  eapable  of  sliding  up  and  down  imme- 
dtately  over  them,  is  mounted  in  the  same 
frame,  and  to  each  end  of  this  croishead  is 
attached  by  keys  a  rod  or  ploager,  which 
bcnn  against  the  brasses  fixed  at  the  ends  of 
the  roUs.  The  centre  of  the  crosshead  is 
hollowed  out  of  a  cylindrical  form,  and  a 
coiled  spring  Is  inserted  and  inclosed  by  a 
pl^  disc  of  metaL  A  nut  is  tspped  through 
the  centre  of  the  bridge- piece  at  the  top  of 
the  frame,  in  which  works  a  serew  turned 
by  a  hand- wheel,  and  bearing  upon  the  disc 
OTer  the  spring  in  the  centre  of  the  cross- 
head.  By  turning  the  band-wheel,  the  screw 
may  be  lowered,  aud  the  crosshead  and  rods 
attached  thereto  caused  to  descend  and  act 
on  the  rolls  so  as  to  produce  a  uniform  elas- 
tlo  pressure  at  both  ends,  which  may  be 
inereased  to  any  desired  extent  by  lowering 
ihe  serew.  When  a  dead  pressure  is  re- 
quired the  spring  in  the  erossbead  is  dis- 
pensed with,  and  the  screw  made  to  act 
against  a  solid  abutment  Another  method 
of  producing  an  elastic  pressure  on  the  rolls 
is  by  the  application  of  hydraulic  power, 
and  in  this  ease  the  cylinder  In  the  crosshead 
is  to  be  connected  with  a  force-pump,  and 
the    pressure   produced   in   the    ordiuary 


The  second  part  of  the  intention  has  reUui 
tion  to  a  method  of  making  boxes,  cases,  or 
corerings  from  William  Betts'  patent  metal, 
or  from  tinfoil,  or  Betts'  pstent  metal  pasted 
or  g^ned  on  paper,  and  tariously  oriuunented* 


The  method  of  miUog  besaa  or  eoveringe 
fttrai  Betts*  metil  It  u  Ibllows  t*-^^Ihit  pn^ 
tenteee  take  a  slightlytapering  block  of  iron 
of  any  desired  form,  and  wrap  ronnd  It  a 
sheet  of  metal  of  about  the  300th  part  of  an 
Inch  thicks  and  of  such  a  sise  that  the  edges 
just  overlap ;  a  smsll  portion  also  must  be 
allowed  to  project  over  the  smallest  end  of 
the  hhdk  i  they  then  nm  B  sUghtly-heated 
soldering  bit  or  iron  along  the  overlapping 
edge  (using  a  copper  stiralght-edge  as  a 
guide),  so  as  to  cause  the  two  parts  to  ad« 
hero*  They  then  fold  in  the  projecting  part 
of  the  sheet  of  metal  over  the  smill  end  of 
the  block,  place  upon  it  h  piece  of  slightly 
less  sise  than  the  end  of  the  block,  and  run 
a  soldering-bit  along  the  edges  of  that  piece, 
and  thus  finish  tbe  covering,  which  is  then 
to  be  drawn  off  from  the  block.  The  use 
of  solder  is  thus  entirely  dispensed  with. 
In  order  to  prepare  tinfoil  or  Betts'  metal 
for  use,  it  is  glued  or  pasted  to  paper,  passed 
through  a  pair  of  flatting  rollera^  and  then 
embossed  or  ornamented  with  trunsparent 
eolottn,  mixed  in  turpentine  or  copal  var- 
niah ;  or  it  is  coated  with  varnish,  and 
then  ornamented  by  sprinkling  it  with 
flock.  The  metal  paper,  thus  prepared, 
may  be  used  for  paper-hangings  and  varloua 
other  purposes,  as  well  as  for  the  manufac- 
ture of  boxes,  esses,  or  coveringi. 

C2a<m«. —  1.  Tbe  producing  a  uniform 
elastic  pressure  on  each  end  of  the  rolls  in 
the  rolling  and  laminating  of  metaL 

2.  The  producing  a  uniform  dead  pres- 
sure on  each  end  of  the  rolls  in  the  rolling 
end  lamioating  of  metals,  by  means  of  the 
arrangements  described. 

3.  The  manufacture  of  William  Betts's 
patent  metal  in  the  manner  deseribed. 

4.  The  manufacture  of  metallic  coverings 
made  wholly  or  partly  of  tinfoil,  or  of  WU- 
liam  Belts's  patent  metal,  pasted  or  glued 
on  paper,  and  embossed,  painted,  or  other- 
wise oraamcnted,  as  deflcril>ed. 


trnXLY  LIST  OV  KBW  BNOLIBH  l^AttlTri. 

Frederiek  Hale  Thontoa,  of  Beniet'i-ftreet, 
Hiddletex*  geatleman,  and  Gtaorge  Foord^of  War- 
dour-atreet,  tn  the  tama  aounty,  eliemist,  fbr  In- 
pxovementa  in  bending  aad  Mmeallng  glsM.  Stp- 
tember  26 ;  six  monthfl. 

Chariet  Graen,  of  Blnnlngkam,  Wuwlok,  foe 
improTem«Dts  in  the  manuteetnto  of  bnss  tnbos. 
September  tA  I  tlxmonthe. 

Richard  Arehlbald  Brooman,  of  the  firm  of 
1.  C.  RoberteoB  and  Co.,  of  Fleot-etreot,  Lon« 
don,  patent  agente,  for  improvomoati  in  pveeoes 
aad  In  pressing.  (Being  a  communication.)  Sep- 
tember 25 ;  six  months. 

Robert  Roberts,  of  Dolgelly,  Herlonoth,  mine 
•gent,  for  an  improved  method  of  quarrying  eer* 
tain  snbstances.    September  26  i  six  months. 

Charles  Watt,  of  Kennington,  Surrey,  chemist^ 
for  improvementt  In  the  decomposing  of  saline  and 
othar  •ubstancos,  and  in  sepaiaUng  their  eompo- 
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Bantpatta,  or  tome  of  them,  from  Moh  othor;  alto 
in  ttao  fonninf  of  certain  compounds  or  comblna- 
tlooa  of  lubitancef,  and  also  in  the  separating  of 
metals  frosn  each  other,  and  in  tneing  them  from 
impurlttea.    September  S5 ;  six  months. 

Jamea  Oarfortb,  of  DuUnAeld,  Chester,  engi- 
neer, for  certain  improvements  in  locomotiTO  steam 
engines.    September  25;  six  months. 


DaTid  Stephens  Brown,  of  the  Old  Kent-road, 
Stttiejr,  gentleman,  for  an  improved  agricnlturid 
implement.    September  25 ;  six  months. 
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Speciftcatian, 

Firstfjf*  Our  invention  for  the  detection  of  burglars  and  prerention  of  bur- 
glaries, consists  of  a  safety  hinge  to  be  attached  to  doors,  shutters,  or  windows,  and 
of  an  alarm  apparatus  to  be  actuated  by  the  movements  of  said  hinge.  Fig.  1  is  a 
front  view  of  tne  same  ;  A  and  B  are  the  two  wings  or  flaps  of  the  hinge ;  A'  is  a 
tumbler-lock,  which  is  attached  to  the  inner  face  of  the  wing  A ;  G  is  a  supplemen- 
tary flap,  which  falls  into  a  recess  in  the  inner  face  of  the  wing  B,  and  turns  on  a 
pin  at  Comtnon  to  all  the  three  pieces.  The  supplementary  flap  C,  serves  aa 
a  keeper  to  the  lock  A*i  havinv  two  itaples  LLp  Into  which  the  bolts  L^  L^, 
of  the  look  take,  when  aetuated  by  a  key  in  the  mlQtter  of  the  ordinary  eheit  or 
door  locks,  or  by  the  movements  of  the  safety- hingd  In  the  manner  to  be  presently 
explained,  fig.  2  li  sestldti  of  the  safety- hinge  through  the  lock  attached  to  the 
wing  A,  and  flg.'d  a  efoife  section  on  the  line  a  b  of  flf .  2. 

Fig.  4  is  a  plan  showing  how  this  safety-hinge  Is  attached  to  a  doOf,  itid  the 
apparatus  in  connection  therewith,  whereby  its  movements  are  mide  to  five  notice 
Off  any  burglarious  entrance  being  attempted.  Fig.  5  is  a  side  eletatiort  Oti  the  llbc 
Cf  df  of  fig.  4,  atid  fig.  6  a  front  elevation  on  the  line  e,  /,  of  fig.  4.  The  wing  of 
tlie  safety-hltige,  which  carries  the  lock,  is  sunk  into  the  style  6  of  the  dOOT,  afld  the 
other  wing,  which  carries  the  keener,  sunk  into  thd  dOor-polt  S'.  To  the  back  of 
the  keeper  there  is  attached  a  cham  D,  which  after  passing  over  the  guide- pullSys 
£E,  is  connected  to  the  lower  end  of  a  spring-rod  G,  which  puts  in  lAotion  the 
slhrm  apparatus  \  the  construction  of  which  is  represented  leptrately  in  figli  t  slid  8, 
the  former  being  a  flrofit  tlew,  and  the  latter  a  section  on  the  line  g,  A.  tn  these 
figures  the  spparstus  shown  Is  stipposed  to  be  donoeetud  with  three  different 
entrances  to  S  nouse,— the  iMfit'^doori  irea»do6r)  and  back>doOr ;  but  it  May,  by  a 
mere  muUiplioation  of  the  same  psrts,  be  connected  to  any  nutober  of  doors,  or  to 
any  number  of  window  sbtttlen  or  sashes,  as  well  as  doors.  O  is  a  beariBf^plAte, 
which  is  afflted  to  ode  of  the  walls  of  the  apartment  to  which  it  is  desired  to  com- 
municate the  alarm ;  T  a  braskel,  whieh  carries  a  set  of  vertical  levers  R>|  R»,  R*. 
To  the  lower  ends  of  these  Isters  there  are  hooked  on,  by  rods  running  Itt  guides, 
a  set  of  labels,  indicating  the  dootS  With  wbieh  they  are  respectively  conneeted— as 
«*  Front-door,"  "  Baek*door/'  "  AreS-door ;"  and  at  top,  each  lever  has  two 
chaiaSt  or  wires,  branching  on  from  it,  one  eonnectln^  it  with  the  spring-rod  G  of 
the  safety-hinge  of  the  particular  door  with  Which  it  is  in  communication,  and  the 
other  connecting  it  with  a  fourth  lever  R^  on  the  bracket  T|  to  whlsh  last  lever 
there  ts  atuchea  by  a  spiral  spring  an  atarm-bell,  B,  W. 

Bupposing,  therefore,  each  door  to  hSve  its  safety  hinge  oroperly  set,  that  is,  with 
fhe  one  winx  let  into  the  door-post  and  the  other  into  the  door  style,  and  both  con- 
nected by  a  lock  and  keeper,  as  before  described ;  then  it  follo\i's  that,  oft  the  door 
being  forced  open,  it  Will  pull  the  chain  D,  attached  to  the  back  of  the  kstper-flap 
C,  and  that  will  draw  doWfl  the  spring-rod  G,  which  again  pulling  back  the  cor- 
respofldlng  lever  R  of  the  alarm  apparatus,  will  set  the  oell  ringing,  and  Simulta- 
neously tbtrewith  unhook  the  rod  of  the  label  bearing  the  name  of  the  particular 
door  whMl  is  attempted  to  be  opened,  and  thereby  allow  it  to  fall  below  the  line  of 
the  Other  labels.  In  fig.  1  an  eJiempliflcatioii  is  given  of  the  relative  poeitiona  which 
Ihe  labels  would,  in  Such  a  ease  of  attemntcd  burglary,  assume :  the  label  belonging 
to  the  front  door  (which  is  that  sttpposed  to  be  foreed  open)  Is  shown  as  unhooked 
and  dropped  down,  while  the  others  remain  in  thdr  original  places*  When  U  is 
desired  to  hate  an  alarm-bell  on  the  outside  of  a  hoose,  which  may  be  put  In  motion 
by  the  moveiflSnts  of  a  safety* hinge  sttch  as  has  been  described,  and  foose  the  ix>lice 
or  others  to  the  detection  of  the  burglars,  inclependeotly  of  any  person  insloe.  we 
dthef  connect  the  aktrm^beli  With  fhe  safety- hinge  in  the  manner  Before  described, 
or  by  means  of  an  apparatus  sttah  as  represented  in  f^ont  and  end  elevations  in  figs. 
»  and  10. 

This  apparatus  consists  of  a  train  of  wheelwork  aoted  tttton  by  a  spring  or  weight, 
and  which,  when  lib<^rated  by  Uie  movement  or  polling  or  any  of  the  wires  J',  gives 
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motion  to  the  oDtilde  ilirm-bell.  A  Is  the  frameirork  ;  B  the  ipring^birTel ;  CC 
the  wheelwork  ;  D  tn  euapement  wheel  which  aotaitei  the  1e»er  E,  to  the  upper 
end  of  which  thero  is  ttUcned  *  conneotlng  rod  F,  whioh  agaio,  throagh  th«  lerer 
G,  imparts  la  the  bell  H  sa  o«oill»ting  motion ;  I  i*  the  lever  to  which  the  wire  1'  ii 
eoDDBcied,  and  by  wblah  the  whwlwork  is  libcrAted  upon  pulling  th«t  wire. 

Kj.  7. 


,.  For  funlKr  Kcnrltj  agnitist  burglin  and  burglarieii  we  propose  to  Ml 
in  and  strengthen  the  psnals  and  styles  of  doors,  ihulturi,  and  other  framed  car- 
penien'  work  exposed  to  be  broken  through  for  burglarious  purposes,  in  the  manner 
shown  iu  6g.  1 1,  whiob  Is  a  vertical  section  ol  a  dour-rstl  and  part  of  two  panda 
with  those  additions.  A  A.  t*  tbe  itjie,  whiah  is  formed  in  two  tbickneiies,  a '  and 
tf.    Frevioui  to  thae  thickneuei  being  put  together,  the  iron  plate  fr  is  sunk  into 
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one  of  the  haWea  or  thicknesaes,  and  imbedded  in  marine  glue.  Tiie  other  part  of 
the  style  is  also  glued  to  its  place  over  the  iron  plate,  afrer  which  the  whole  is  made 
fast  by  screws  c,  the  heads  of  which  are  sunk  in  the  rail,  and  afterwards  eovered  in 
with  wood,  so  as  to  conceal  completely  the  fastenings.  The  panel  is  formed  by 
cementing,  bjr  means  of  marine  glue,  to  each  side  of  a  plate  of  metal,  a  piece  of 
canvas,  and  gluing  over  the  canvas  a  veneer  of  wood.  Doors  and  shutters  so  formed 
are  put  together  in  the  usual  manner,  and  exhibit  externally  all  the  appearance  of 
doors  and  shutters  formed  entirelv  of  wood,  and  at  the  same  time  present  great  diffi- 
culties to  their  being  forcibly  broken  open. 


MATHKMATICAL    PBaiODlCALS. 

(Contlntted  from  vol.  Ut.,  p  494.) 


XXVIII.— 7*Atf  Mathematical  Repo- 
sitory, 

Origin, — The  first  Number  of  this 
extensive  serial  was  published  in  1795, 
under  the  title  of  "  The  Mathematical 
ReDoeUory :  containing  many  ingenious 
and  useful  Essays  and  Extracts,  with  a 
collection  of  Problems  and  Solutions, 
selected  from  the  correspondence  of  se- 
veral able  Mathematicians,  and  the  works 
of  those  who  are  eminent  in  the  Mathe- 
matics." The  work  consists  of  two  por- 
tions under  the  respective  designations 
of  the  '*  Old'*  and  the  <•  New  Series/* 
of  which  the  former  comprises  three 
volumes  of  the  Mathematical,  and  two 
volumes  of  the  Philosophical  Depart- 
ment: the  "New  Series''  is  almost  en« 
tirely  devoted  to  Mathematics,  and  is 
comprised  in  six  volumes ;  the  first  of 
which  was  completed  in  1806,  and  the 
last  in  1835.  In  the  *'  Address  to  Cor- 
respondents,*' issued  with  the  first  Num- 
ber, '*  the  Editor  of  the  Mathematical 
jRepasitory begs  they  will  ac- 
cept his  warmest  expressions  of  grati- 
tude for  their  present  favors 

and  assures  them  that  nothing  but  an 
ardent  desire  of  promoting  the  study  of 
the  Mathematics  could  have  engaged 
him  in  this  undertaking.*'  He  announces, 
that  "  the  Repository  will  be  open  for 
all,  particularly  where  a  superior  know- 
ledge or  merit  leads  the  way :  nor  shall 
the  gleanings  of  diffident  merit  or  con- 
scious knowledge  be  overlooked:  he 
therefore  hopes  that  every  lover  of  the 
Mathematics  will  feel  it  their  duty  to 
exert  themselves  in  favor  of  a  work 
undertaken  solely  for  their  use  and 
amusement*'  The  remaining  portion  of 
the  *' Address"  is  the  same  as  that  quoted 
from  the  Vorluhire  Hepoeitory,  (Meeh, 
Mag.,  vol*  llii.,  p.  504,)  and  hence  the 
probability  that  both  were  written  by  the 


same  person.  In  the  Jiret  volume  of 
the  Philoeophical  Repository ^  the  Pre- 
face was  written  "  for  the  information  of 
those  who  may  not  have  seen  the  Num- 
bers as  they  appeared,  and  who,  on  that 
account,  may  require  a  few  explanatory 
remarks."  The  Editor  therein  declarea, 
that  "on  the  first  appearance  of  the 
Repository^  it  was  designed  for  the  ex- 
tension and  improvement  of  the  Mathe- 
matical Sciences  only;  but,  on  further 
consideration  and  advice,  it  was  thought 
expedient  to  enlarge  the  original  plan^ 
by  including  in  it  whatever  relates  to 

Natural  Philosophy The  second 

Number  of  the  Repository  was  therefore 
divided  into  two  departments,  which  have 
regularly  been  continued  in  every  subse- 
quent Number A  free  admia- 

sion,"  he  observes,  "has  been  given 
to  all  which  appeared  to  deserve  it ... . 
and  a  collection  of  useful  questions,  with 
their  solutions,  has  been  inserted,  as 
appearing  to  be  well  calculated  both  to 
excite  and  to  satisfy  inquiry.^' 

The  simultaneous  publication  of  the 
Mathematical  and  Philosophical  depart- 
ments continued  until  the  appearance  of 
<*No.  14,  May  1,  1804,"  which  an- 
nounced  that,  '*  the  present  Number  con- 
cludes the  third  volume  of  the  Mathe- 
matical department  and  the  second  of  the 
Philosophical,  and  terminates  the  Jiret 
series  of  the  Repository.  The  s^omd 
or  'New  Series'  followed  in  due  course, 
the  sise  being  changed  from  small  to 
large  octavo,  and  was  issued  at  irregular 
intervals  until  the  completion  of  the 
sixth  volume,  in  1835;  when  the  work 
was  discontinued." 

Editor.  —  Mr.  Thomas  Leyboum, 
F.R.S.,  Professor  of  Mathematics  in  the 
Royal  Miliury  College,  Author  of  '*  A 
Synopsis  of  Data  for  the  Solution  of 
Triangles,"  &c.,  &e. 
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ContenU.'^Part  1.  Philosophical 
Department.  The  first  volume  of  this 
department  contains  viii  +  d68  pages  of 
very  closelj-printed  matter,  embracing 
in  turn  almost  every  topic  of  Philosophi- 
cal interest,  and  is  dedicated  "  To  Wil- 
liam Herschell,  L.L.D.,  and  Fellow  of 
the  Royal  Society,  in  testimony  of  sin- 
cere respect  for  the  numerous  advan- 
tages which  Astronomy  and  Philosophy 
have  received  from  his  judicious  labours 

for  their  improvement bv  the 

Editor.*'  In  the  course  of  the  volume 
no  fewer  than  91  Questions  in  various 
departments  of  Natural  Philosophy  are 
discussed,  amount  which  are  several  for 
which  prise  medals  were  awarded.  The 
names  of  Newton  Bos  worth,  Olinthus 
Gregory,  Sir  John  Byerley,  Richard 
Kay,  William  Marrat,  J.  H.  Swale,  Dr. 
Crane,  Benjamin  Gompertz,  Henry 
Boiley,  &c.,  &e.,  frequently  occur  in  this 
department,  and  the  subjects  treated 
possess  both  that  interest  and  originality 
which  might  be  expected  from  the 
united  efforts  of  so  many  distinguished 
authors.  Amongst  the  miscellaneous 
articles  we  have,  "  A  Comprehensive 
Account  of  the  Newtonian  Method  of 
Fhtlosophisioff.  By  RobertThorp,  M.A., 
communicatea  by  Olinthus  Gregory;" 
'*  A  Lecture  on  Optics.  By  Dr.  Saun- 
derson,with  notes  by  Olinthus  Gregory ;" 
"  Oq  the  Management  of  Heat.  By 
Count  Rumford ;"  <*  On  the  Progress  of 
the  Moderns  in  Natural  Philosophy.  By 
N(ewton)  B(osworth) ;"  "  On  the  Origin 
of  Springs  and  Rivers.  By  Mr.  Gregory 
and  Kustic«s  ;*'  **  On  the  Origin  of  Ne- 
groes. By  the  Rev.  James  Jogglebclly, 
of  York  ;"  <*0n  the  Dimensions  of  the 
Sun.  By  Newton  Bosworth  ;"  **  In- 
teresting fixtracts ; "  '*  Description  of  an 
Improved  German  Key  for  extracting 
Teeth.  By  Mr.  Charles  Brown  ;*'  "  On 
Latent  Light  with  some  remarks  on 
Combustion.  By  Mr.  Kay ;"  "  Obser- 
vations on  Negroes;"  '*0n  the  Inven- 
tion of  Clocks.  By  Mr.  C.  Brown  ;*' 
'*  Elementary  Books  on  the  Mathematical 
Sciences  recommended,  with  directions 
for  the  Student.  By  Cantatrigos  ,*'  **  An 
Essay  on  Putrefaction.  By  Dr.  Crane  ;*' 
"  On  Phosphorescent  Bodies.  ByCharles 
BrowD,  Surgeon;"  ''On  the  Circulation 
of  Fluids  in  VegeUbles.  By  Hortus  ;*' 
*<  On  ExeitabilitjT.  Bypr.  Crane ;"  ''  On 
Vision.  By  Benjamin  Gompertz ;"  ''On 


Sensation.  By  Mr.  J.  T.  McDonald  ;*' 
"On  Keeping  Interest  Accounts.  By 
Mr.  Henry  Boilev;"  &c.,  &c.,  &c. 

The  second  volume  of  this  department 
contains  iv'i'124  +  102  pages,  the  Jirst 
portion  of  which  consists  of  a  continua- 
tion of  the  Philosophical  Department,  and 
the  second  is  devoted  to  "  A  Review  of 
Mathematical  and  Philosophical  Books.*' 
The  Queries  are  continued  up  to  No. 
124,  the  Answers  to  which  are  mostly 
supplied  by  Dr.  Crane ;  J.  B. ;  N.  Y. ; 
Thomas  Crosby ;  Thomas  Bower ;  J.  F. ; 
Richard  Shillitoe ;  Thomas  Boole :  John 
Dawes ;  &c.,  &c. ;  and  are  equally  as  in- 
teresting and  useful  as  those  in  the  first 
volume.  Amongst  the  Miscellaneous 
papers  are  found  "some  Interesting  Ex- 
tracts. From  the  Atmales  de  Chemie  ;** 
"  Essay  on  a  New  Division  of  the  Year, 
Universal  System  of  Standard  Measures, 
Scale?  of  the  Barometer,  Gamut  in 
Music,  &c.  By  J.  K.  ;'*  *'  On  Teaching 
Geography,  and  the  most  proper  Books 
for  that  purpose.  By  W.  Marrat ;"  "  On 
the  preparation  of  Mephitie  Alkaline 
Water,  for  curing  the  Stone  or  Gravel. 
By  Mr.  Thomas  Crosbv ;"  **  FragmenU 
of  Science ;"  *'  On  the  Planets  discovered 
by  Piaszi  and  Oibers ;"  "  Improvement 
of  the  Method  of  Impregnating  Water 
with  fixed  Air.  By  Richard  Shillitoe ;" 
"  On  the  Building  of  the  Pyramids.  By 
S.  B.  G.,  Esq.;'*  ''On  the  Identity  of 
Lights  Fire  and  BUetricity,  By  Mr. 
Thomas  Squire;**  "On  Purifying  Cor- 
rupt Water  by  Charcoal.  By  Mr. 
Boole  ;**  *<  On  the  Periodical  Risinff  and 
Falling  of  the  Barometer.  By  Mr.  T. 
Squire  ;'*  ftc,  &c.  That  portion  of  the 
volume  devoted  to  Reviews  is  paged 
separately ;  and  has  a  distinct  title-page : 
37  Mathematical  and  other  works  are 
reviewed ;  but  as  most  of  these  are  merely 
signed  by  the  letters  Y,  S,  H,  N,  D,  T, 
W,  it  is  impossible  at  this  distance  of 
time  to  assign  each  review  to  its  real 
author. 

Playfair's  Elemente  of  Geometry 
is  the  first  work  noticed,  and  its  pecu- 
liarities arc  very  clearly  stated.  The 
author  of  the  paper  seems  disposed  to 
agree  with  Playfair's  alterations  of  the 
Fifth  Book,  and  considers  "  his  edition  of 
the  Elemente  of  Euclid  superior  to  every 
other  which  has  yet  been  published. ' 
The  next  review  is  devoted  to  an  exa- 
mination of  Htttton's    Ceuree  of  Ma- 
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ihematifi$i  several  eztraota  from  which 
are  given  "  as  we  conceive  them  to  be  of 
great  utility."  The  work  itself  is  spoken 
of  in  the  highest  terms,  although  excep- 
tion is  taken  to  the  manner  "  in  which 
the  writer  has  treated  proportion/*  Man* 
ning's  Algebra,  2  toh.s  Dix*s  Suv 
viying^  and  Bryan's  Aetrommiy^  fol- 
low in  order;  after  which  Gregory's 
Le9$ons,  Astronomical  and  Philoso- 
phical, are  noticed  in  a  manner  which 
shows  that  the  writer  had  rsad  the  book 
upon  which  he  oiFers  an  opinion.  The 
Transactions  of  ths  Royal  Society  of 
Edinburgh  (1799)  are  examined  at 
considerable  length ;  Mr.  (afterwards 
Sir)  James  Ivory's  New  Method  of 
Resolving  Cubic  Equations  is  ex- 
tracted from  his  paper  on  this  subject. 
We  may  here  remark,  that  Mr.  Ivory 
here  fir%i  gave  the  criterion  for  the 
roots  of  the  complete  cubic 

which  has  since  been  published  by  Mr. 
Lockhart,  as  Question  167  in  the  Ma- 
thematician, It  is  as  follows:  In  the 
general  equation 

is  greater  than 

4a«c  +  4  5^  +  27c«, 

the  roots  are  real ;  if  less,  two  roots  are 
imaginary ;  and  if  equal,  two  roots  are 
equal  to  each  other,"  {Mech.  Mag., 
vol.  xlviii.,  p.  326).  The  Transactions 
of  the  Rogal  Society  qf  London,  and 
Yince'a  Trigonometry,  are  also  noticed 
at  some  length ;  but  the  latter  work 
by  no  means  reaches  the  standard  re- 
quired by  the  writer  of  the  critique, 
who  remarks,  that  **  a  complete  treatise 
on  Trigonometry  has  long  been  a  desi* 
deraium.*'  The  leading  features  in 
The  Principles  of  Algebra,  by  WiU 
liam  Frend,  are  very  clearly  stated,  but 
the  writer  carefully  avoids  the  expres- 
sion of  any  opinion  on  the  questions  in 
dispute  between  the  positive  and  the 
negative  algebraists.  Several  short 
comments  on  Dr.  Hutton's  Principles 
of  Bridges,  Horsiey's  Elementary 
Treatises,  and  Atwood's  Dissertation 
on  the  Construction  and  Properties 
of  Arches;  in  which  the  last-named 
work  is  rather  severely  criticised; 
the  writer  beivg  of  opinion  that  *'  Mr. 


Atwood's  Diifertation  ean  never  be 
of  any  use  in  the  Art  of  Bridget- 
building,  since  the  skilful  Architect  is 
not  likely  to  practice  and  confide  in  an 
old  and  imaginary  theory,  which  has 
been  rejected  as  fallacious."  Donna 
Agnesi's  Analytical  Institutions  are  re- 
viewed at  a  greater  length  than  most 
of  the  other  mathematical  publications, 
and  several  instances  of  the  excellence 
of  this  course  of  instruction  are  offered 
to  the  reader's  notice.  Exceptions,  how- 
ever, are  taken  to  some  parts  of  the 
work,  especially  to  the  proof  that  "  like 
signs  give  4-  ;  unlike  —  ;"  which  ig 
based  upon  proportions  by  Agnesi.  A 
mode  of  proof  is  offered  which  the  re- 
viewer *'  trusts  will  be  found  unobjec* 
tionable;"  it  appears  to  be  based  upon 
Frend's  principles,  and  argues  that  since 
"  +  a  X  —in  has  no  meaning,  for  m  must 
be  an  abstract  number;"  in  order  to 
avoid  there  being  ^' no  proof "  he  takes 
+  ax  (m-n)  and  so  arrives  at  a  proof 
'*free  from  metaphysical  subtleties." 
Dr.  Gregory's  Astrononw,  and  Fen- 
wick's  Four  Essays  on  Practical  Me^ 
chanics,  next  come  under  review ;  and 
the  work  concludes  with  a  well-deserved 
encomium  on  Mr.  Thomas  Keith's  In- 
troduction to  tlie  Theory  and  Practice 
of  Plane  and  Spherical  Trigonometry, 

T.  T.  W. 

Burnley,  Lancashire,  8ep.25, 1851. 
{To  be  continued,) 

u,  Ds  oolmar'b  arithmometib. 

This  instrument  was  invented  thirty 
years  past,  b^  M.  Thomas  de  Colmar, 
and  has  the  incontestable  advantage  of 
being  the  first  apparatus  produced  for  ope- 
rating simultaneously  on  several  figures 
at  the  same  time.  The  mechanism  is 
simple  and  ingenious,  and  performs  the 
four  rules  of  arithmetic  with  facility  and 
precision  without  the  possibility  of  any 
mistake.  Thus,  powers  of  figures,  the 
extraction  of  their  roots,  calculations  of 
interest  and  discount  are  obtained  with 
the  utmost  facility. 

The  whole  mechanism  is  contained  in 
a  box,  14  inches  long  and  10  inches 
broad,  for  machines  working  with  ten 
figures  combined)  and  for  maehines 
producing  the  result,  of  sixteen  figures, 
the  dimensions  are  22  inches  by  6  inches. 
The  upper  part  of  the  machine  is  divided 
lengthwise  into  two  parts,  one  of  which 


THS  OUTTA  FSaOHA  W0RS8. 


18  permaQ^nt,  tb^  Qther  moyeable.  The 
moveable  plate  19  pierced  with  teq  8mall 
round  perrorations,  in  each  of  whioh  tea 
figures,  from  1  to  0  successively  appear. 
If  that  plate  be  raised  and  brought  to- 
wards the  right  or  left,  units  will  appear 
in  the  same  order,  and  in  a  column,  the 
result  of  the  operation  will  be  written 
on  the  same  plate.  The  permanent 
plate  is  provided  with  notches,  and  the 
knobs  slide  in  them  when  pressed  by  the 
finger,  and  point  out  on  the  scales  con- 
taining the  ten  figures,  the  number  to  be 
operated  upon. 

Multiplication  is  produced  by  means 
of  a  handle  set  on  the  right  of  the  ma- 
chine, which  carries  at  each  rotation 
into  the  boles  the  number  indicated  by 
the  knobs  of  the  grooves. 

With  respect  to  the  internal  me- 
chanism, it  consists  of  a  cylinder  set 
horizontally  on  a  square  axle;  this  eylin- 
der  is  provided  with  nine  teeth  or 
grooves,  the  first  of  which  runs  through 
the  whole  length  of  the  cylinder,  and 
the  rest  diminish  progressively  and 
correspond  with  the  primitive  figures 
1,  2,  8. 

The  knobs  of  the  grooves  are  con- 
nected with  a  wheel,  provided  with  ten 
teeth,  mounted  on  a  square  axle,  which 
wheel  cogs  with  one,  two,  or  with  nine 
teeth,  according  as  the  knobs  are  placed. 
The  transmission  of  motive  power,  as 
performed  by  the  handle  and  the  dial 
containing  the  figures  in  the  holes,  will 
show  !n  the  hole  the  figure  pointed  out 
by  the  knob  of  the  groove.  AH  the  me- 
chanism oonsists  in  this  cylinder,  which, 
if  repeated  as  many  times  as  the  number 
of  figures  desired,  will  produce  the  ma- 
chine. 

A  small  lever  is  adapted  to  each  cylin- 
der, for  performin|[  the  functiona  of  re- 
tainer. 

When  one  unit  is  written  in  one  hole, 
and  it  is  desired  to  add  to  it  nine  other 
units — for  instance,  the  knob  over  the 
groove  is  placed  on  the  figure  9,  one 
rotation  of  the  handle  is  performed, 
during  which  time  the  figures  0,  1,2,  8, 
4,  5,  6,  7,  8, 9, 0  pass  suooessively  in  the 
hole ;  when  arrived  there,  the  lever  of 
the  cvlinder  will  meet  with  a  ten- toothed 
wheel  corresponding  to  the  following 
snace  towards  the  left,  and  will  advance 
tne  distance  of  one  tooth  of  the  wheel 
supporting  the  deal  Qf  that  hole. 
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The  fig.  1  will  appear  in  that  space, 
and  the  fig.  10  will  be  produced  as  the 
sum  of  9  and  1. 

With  regard  to  the  mechanism  for 
setting  the  apparatus  to  the  particular 
operation  to  be  performed,  it  is  very 
simple  and  ingenious,  and  consists  of  a 
key  with  ears,  putting  in  motion  a  lever, 
which  causes  to  approach  or  recede  an 
iron  band  serving  as  bearing  for  the 
angle  wheels,  which  put  the  hole  dials 
in  motion.  The  key  has  only  to  be 
turned  to  subtraction  or  addition  to 
cause  one  wheel  or  the  other  to  cog  with 
the  dial- wheel,  which  causes  it  to  turn 
from  right  to  left  or  from  left  to  right. 

Thus,  when  the  key  is  at  addition,  the 
figures  on  the  dial  appear  in  the  follow- 
ing order :  1,  2,  3,  4,  5,  &o. ;  and  when 
the  key  is  at  subtraction,  they  wUl  be  in 
the  contrary  order,  9,  8,  7,  6,  6,  &c.— 
(Frcm  «  Corre§pondeni,) 


THB  OUTTA  PIRCHA  WOaKS. 

The  extensive  and  highly-interesting  esta- 
bUihment  of  the  Gatta  Percha  CompaQy, 
situated  near  the  City-road  Basin  of  the 
Regent's  Canal,  is  worthy  of  attention  even 
beyond  the  general  average  of  such  centres 
of  industry,  for  the  peculiar  character  of 
the  Bubitance  operated  npon  necessitates 
the  employment  of  new  processes,  new  ma« 
chines,  and  new  tools.  An  incessant  course 
of  invention  has  marked  the  manufacturing 
history  of  this  material  during  the  brief 
period  of  its  existence.  If  the  gutta  percha 
is  to  be  applied  to  some  new  useful  pnrpose, 
tools  end  processes  of  novel  character  have 
to  be  employed ;  if  an  ornamental  applica- 
tion is  determined  on,  methods  are  adopted 
for  developing  any  natural  beauty  which  the 
grain  of  the  substance  may  present;  if  an 
attempt  be  made  to  supersede  leather,  or 
wood,  or  papier-mache,  or  metal,  by  this 
singular  gum,  great  pains  are  bestowed  on  a 
study  of  the  special  qualities  to  be  imitated, 
and  the  process  of  imitation  often  requires 
operHtions  and  tools  differing  conaideriMy 
from  those  before  employed. 

A  pervading  odour  is  sensible  throughout 
the  buildings  in  which  the  gutta  percha  is 
stored  and  manufactured.  If  it  were  necea* 
sary  to  characterise  this  odour,  we  might, 
perhaps,  liken  it  to  a  bjbrid  between  tan- 
bark  and  old  cheese— an  odour  to  which  one 
is  not,  at  first,  easily  reconciled.  But  U  is 
becomes  dissipated  after  a  time. 

When  we  direct  our  attention  from  scent 
to  sight,  and  look  around  the  establishne^ii, 
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we  fee  the  very  history  of  the  mahufactare 
pictured  in  the  baildinga  themselves.  Every 
separate  block  of  bailding  speaks  of  a  par- 
ticalar  application  of  the  gatta  percha,  or 
some  particular  mode  of  preparing  it  for 
uie.  If  we  see  a  bailding  somewhat  more 
fresh  and  modern  than  its  neighbours,  we 
may  infer  that  some  new,  or  comparatively 
new,  process  is  there  carried  on ;  and  the 
area  is  thus  beeoming  dotted  abont  with 
workshops  and  ware-rooms,  which  will  not 
much  longer  yield  each  other  sufficient  elbow 
space.  It  is  only  when  we  bear  in  mind  the 
Tery  recent  introduction  of  this  remarkable 
substance,  that  the  extent  to  which  the 
manufacturing  arrangements  have  grown 
can  be  dnly  appreciated.  Store-rooms  for 
the  newly-imported  gam  ;  steam  engines 
and  boilers  for  supplying  the  agency  where- 
by the  manufacturing  processes  are  con- 
ducted ;  large  buildings  filled  with  the  ma- 
diines  and  tools  for  working ;  workshops 
in  which  the  finishing  processes  are  con- 
ducted ;  a  canal  quay  for  unshipping  the 
raw  material,  and  shipping  the  finished 
goods ; — all  speak  of  a  busy  series  of  ope- 
rations. It  is  also  proper  to  remark,  that 
another  extensive  establishment  of  a  similar 
character  is  carried  on  at  West  Ham,  and 
that  minor  manufactories  are  now  scattered 
over  London  and  other  towns. 

In  the  store-room  the  blocks  and  lumps, 
of  slightly- varying  colour  and  texture,  ge- 
nerally present  a  fair  outside,  and  it  is  not 
till  the  first  process  has  been  £onB  through 
that  the  fraud  can  be  detected.  This  pro- 
oees  consists  in  cutting  the  block  into  slices. 
There  is  a  vertical  wheel,  on  the  face  of 
which  are  fixed  three  knives  or  blades ;  and 
whUe  this  wheel  is  rotating  with  a  speed  of 
two  hundred  turns  a  minute,  a  block  of 
gutta  percba  is  supplied  to  it,  and  speedily 
cut  into  thin  slices — ^much  on  the  same 
principle  as  a  turnip-cutter  performs  its 
work.  Woe  to  the  steel  edges  if  a  stone  be 
iml>edded  in  the  block  I  all  alike,  the  soft 
and  the  hard,  are  cut  through,  but  not  with 
impunity. 

These  slices  show  that  the  gutta  percba  is 
by  no  means  uniform  in  different  parts, 
either  in  colour  or  texture.  To  bring  about 
a  nn'formity  la  the  object  of  the  shredding 
or  tearing  process.  The  slices  are  thrown 
into  a  tank  of  water,  which  is  heated  by 
ateam  to  such  a  temperature  as  to  soften 
the  mass ;  the  dirt  and  beavj  impurities  fall 
to  the  bottom,  leaving  a  pasty  mass  of  gum ; 
and  t*ie  mass  being  thrown  into  another 
rotating  machine,  is  there  so  torn,  and  rent, 
and  dragged  asunder  by  jagged  teeth  as  to 
be  reduced  to  fragments.  The  ft'agments 
fall  into  water,  upon  the  surface  of  which 


(owing  to  the  small  specific  gravity  of  the 
material)  they  float,  while  any  remaining 
dirt  or  impurity  falls  to  the  bottom.  These 
fragments  are  next  converted  into  a  dough- 
like substance  by  another  softening  with  hot 
water,  and  the  dough  undergoes  a  thorough 
kneading',  it  is  placed  in  heated  iron  cylin- 
ders, in  which  revolving  drums  so  com- 
pletely turn,  and  squeeze,  and  mix  it,  tliat 
all  parte  become  alike,  and  every  partiole 
presents  a  family  likeness  to  its  neighbour. 

The  kneaded  state  may  be  oonsidered  the 
dividing  line  between  the  preparatory  pro- 
cesses and  those  which  relate  to  the  fashion- 
ing of  the  material.  The  soft  ductile  mass 
may  be  formed  either  into  sheets  or  tubes. 
In  forming  sheets  the  msss  is  passed  be- 
tween steel  rollers,  placed  at  a  distance  apart 
corresponding  with  the  thickness  of  the 
sheet  to  be  made— whether  for  the  heels  of 
a  rough  booted  pedestrian,  or  for  the  delicate 
"  gutta-percha  tissue,"  now  so  much  em- 
ployed by  surgeons.  By  the  time  that  the 
substance  has  passed  through  the  rollers,  it 
has  cooled  sufficiently  to  assume  a  solid 
firm  consistency*  By  the  adjustment  of  a 
few  knife  edges  the  sheet  may  be  cut  into 
bands,  or  strips  of  any  width,  before  leav- 
ing the  machine.  In  making  tubes  and 
pipes  the  soft  mass  of  kneaded  gutta  pereha 
is  passed  through  heated  iron  cylinders, 
where  a  singular  modification  of  the  wire- 
drawing process  reduces  it  to  the  deshred  form 
and  dimensions. 

From  the  sheets  and  tubes  thus  made, 
numberless  articles  are  produced  by  cutting 
and  pressing.  Machines,  somewhat  like 
those  used  in  cutting  paper,  are  employed 
to  cut  the  gutta  pereha  into  pieces.  If  for 
shoe- soles,  a  cutting  press  produces  a  dosen 
or  so  at  one  movement ;  if  for  string,  or 
thread,  narrow  parallel  strips  are  cot,  which 
are  then  rounded  or  finished  by  hand;  if 
for  producing  stamped  decorative  articlea, 
the  sheets  are  cut  into  pieces,  and  each  piece 
is  warmed  and  soften^  to  enable  it  to  take 
the  impress  of  a  mould  or  die.  But  the  mode 
of  casing  copper  wire  for  electro-telegraphic 
purposes  is,  perhaps,  one  of  the  most  singu- 
lar applications  of  the  material  in  the  form 
of  sheet.  Several  wires  are  laid  parallel, 
a  strip  of  gutta  pereha  is  plaeed  beneath 
them,  another  strip  is  placed  aboye  them, 
and  the  whole  are  passed  between  two 
polished  grooved  rollers ;  the  pressure  binds 
the  gutta  pereha  firmly  to  the  wires,  while 
the  edges  between  the  grooves  indent  the 
gotta  pereha  so  deeply,  that  it  may  easily 
be  sepsrated  into  wires,  each  one  oontainiug 
its  own  core  of  copper. — Kmgki*a  OvHoii* 
tiet  of  Jnduitry.-^Pttrt  IIL 


The  aboTC  tre  ihe  flgum  which,  iu  to  aeeompiDj  the  Rrticle  in  our  lut 
coDKqiience  of  sn  oTersight  on  ihe  pari  week's  Number  on  Mr.  Holjand'a  Filter- 
of  oar  engTuer,  were  not  in  feadioMS      iog  Appanlus. 


HiHST  BisSEHiB,  of  Buter-hODK.Old 
St.  FaDcruTQid,  engineer.  Ar  liHfroot- 
mntl  iH  Ike  m«ii/acfiir«  and  refiwng  ef 
tMfwr,  a»d  m  maeMinery  or  a/iparalia  lutd 
M  fniHeiuf  a  taetium  in  mei  Kuaii/ae- 
lurtj  vlieA  ZmI  hiiprtfmnwMff  ar(  abo 
olktritit*  apfHcabU  far  ahautlimt  and 
fireimg  fimdt.  Prntont  dited  Much  20, 
1B51. 

Thii  iiTcotioB  compriHi, 

1.  A  mode  of  eliriijingi  eriporating  and 
coDCCDlntiDg  ttcohirine  floidi  in  open  puw 
or  boilen,  of  ■  conitmottan  md  fonn 
tarjrlDg  aocording  to  tba  qiulil;  of  the  fnel 
lo  bamnploTid,  and  tbeDalureol  thi  pmioui 
and  anbaeqnant  proMnaa  whiob  the  flnidi 
ba*B  SDdergopa,  or  are  intended  to  Dodergo, 
iMtln  all  of  which  foimi  of  apparatna  tbeheac 
for  prodaciDf  araporation  of  tbs  ucohuine 
i^  la  appUed  thereto  b;  the  agene;  of 
alaaaa,  geDaratod  in  a  aeparate  eompartnaDt 
of  the  vciad  Mntalaing  lb«  flold  to  b«  ara- 

2.  Certain  appatatni  for  produdog  a  par- 
tial Ticaam  in  the  pani  or  boilera  employed 
in  the  eoncentratlon  ol  ueehariae  flaldi,  by 
eauing  tbe  ateam  piodnced  bj  their  aTapo- 
ration  to  net  on  a  piaton  In  eonneotion  with 
aoltable  apparatna,  by  wbiob  the  matiTa 
power  of  the  ateam  thai  produced  la  oaoied 
loaCect  iti  own  azhanation.  Alao,  a  method 
of  obtaining  a  rolary  motion  initable  for  the 
jMMe  pBipoae,  by  the  emia^cn  of  ateam  and 


,2.  1B51. 
water  from  the  condeaier,  anoh  ateam  hal- 
ing been  Gnt  employed  In  Ihe  toansm  pin. 
Alio,  a  mftbod  of  beating  Iha  lacuam  paoa 
eaiplajed  in  Ihe  manufactDre  of  angar,  by 
mean)  of  a  iteam  generator  in  a  aeparate 
compartment  of  Iha  aame  Traad. 

3.  Certain  apparalni  for  tbe  prodnctian 
of  a  partial  Taconm  in  the  paua  or  boilera 
employed  In  tbe  muafaolnreofaugar,  where 
the  molite  power  applied  for  produdng 
anch  partial  Tacunm  i*  oblafned  from  a  fall 
of  water  or  other  ilmilar  aonroe  of  power, 
and  not  from  the  atsam  prodncril  by  th« 
CTaporalion  of  iaocharine  flnidi  aa  doacribad 
under  the  aerond  part  of  Ihe  inTeution.  Tbe 
■pparatua  adapted  to  thia  purpcae  (whlob  la 
a  modification  of  Ibe  diac  pnmp,  the  action 
of  which  for  eibaneting  aeriform  flqida  ia 
depeodeat  on  a  well-known  pbyaieal  law, 
that  water  when  ao  forced  cariiea  with  It  ■ 
certain  portion  of  air),  ia  intended  to  pre- 
daoa  ■  lew  degree  of  uihantllon  auitable  Ibr 
accb  pnrpoKa  ai  tbe  curing  and  flltratioa  of 
iugari,  and  la  abo  applicable  otharwlae  to 
tbe  forcing,  eihanitlif ,  and  Impelling  of 
flnida. 

4.  A  method  of  cnrlng  angaia  and  aapa- 
ratlng  tbe  cryitila  from  floid. 

5.  A  method  of  imprCTing  the  quality  of 
mnacoiado  and  other  crude  augara,  by  aepa- 
ratlag  the  larger  from  lha  amaller-alied 
cryitala,  and  remorlug  the  impnrltin  which 
■re  generally  found  in  cmde  angara ;  the 
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lainer  cryiUli  being  mbieqmentl;  tiMUd 
nitb  liquor  or  ijnip,  and  fia  puaad 
tbiOQgb  a  ■imilar  opemtlon,  whilit  tha  imtlt 
crjiUls  ire  treated  in  the  blow-up  pui,  uid 
•nbjeclad  to  the  opention  of  filtering  baton 
being  floatly  minofaclnred  for  nie. 

0,  A  meUiod  of,  or  appirato*  (or,  ooDTart- 
Ing  orjitili  of  iDgu  iDto  lo»u  or  luiipi, 
by  inbjecting  tbe  looae  orjitili  to  heit  uid 
preuura  in  niitable  mooldi. 

Hectok  Lidhu,  of  28,  Fiobonrg  Poli- 
■onniere,  Pui*,  cini  engineer.  Ar  tinprOM- 
huhU  te  httlmg.  Pliant  dated  Haroh  M, 
IBSl. 


Tha  preMBt  lnT«ntion  oooiiita  In  eer- 
taic  netr  oombinitiont  ot  appantu  (br 
beating,  bj  vbicb  a,[cirenlatioD  of  ait  i* 
prodooad  to  and  fto  againit  tbe  fira  abamlMr 
or  furoaoa,  and  tlia  Mndnct  pilM  Of  tlw 
flame  and  tnoke,  but  in  tniarinlMiBPtlpa, 
bf  wliich  inaut  all  the  oalorio  of  £a  Ufa- 
baitibla  y  ^tUiwd. 

Pig.  I  d  ■  Tirtiod  ModoB  pAiti^f 
throngb  nf  poitn  of  the  apparvtoi ;  (Ig.  % 
ii  a  horiMpMll  Hctioo  through  the  Uiw  A 
of  fig.  1 1  0g.  S  it  a  borlaontal  lactloD  4n<ni 
throogh  ilia  llBf  B  of  fig.  I ;  and^fig.  4  ti  • 
front  elentlot)  of  the  appwatni. 
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lo  figs.  1}  S,  3,  and  4,  A  repntenti  the 
plieo  where  the  fire  is  inade — it  is  of  cut- 
iroo ;  6  is  a  discharge  pipe  for  the  smoke 
and  heated  gases ;  C  cast  iron  or  sheet  iron 
top  recess,  witliin  which  the  smoke  and 
heated  gases  expand ;  DDD  iron  pipes  oom- 
nanicating  from  the  top  recess  C  to  the 
lower  recess  E.  The  smoke  circulates  from 
top  to  bottom  within  the  pipes  DDD,  and 
from  the  recess  £  it  escapes  into  the  atmo- 
sphere throagh  the  smoke  pipe  F ;  the  nom- 
ber  of  the  pipes  DDD  is  nnlimitedy  and  is 
proportioned  to  the  diameter  of  the  appara* 
Ins.  G  is  an  internal  iron  cj  Under  or  casing 
surrounding  the  part  A,  and  seiring  to  neu- 
tralise the  effect  of  the  radiation  of  the  fire 
on  the  pipes  DDD  ;  the  cylinder  G  besidea 
produces  a  eurreut  at  the  central  part,  and 
causes  the  equilibriating  of  the  temperature 
of  the  whole  of  the  air— which  escapes  by  the 
opening  H«  I  masonry  envelope  surrounding 
the  apparatus ;  it  is  constructed  with  bricks, 
and  its  separatioQ  from  the  apparatus  trans- 
mittii^p  the  heat  is  not  any  impediment  to 
the  expansion  of  the  seTcral  metallic  parts. 
Some  suitable  holes  are  made  at  the  lower 
part  of  the  masonry  work,  for  the  introduc* 
tion  of  the  air  to  be  heated.  When  the 
atmospheric  air  is  introduced  through  an 
under -ground  channel,  having  its  ingress 
under  the  recess  E,  the  above  described 
holes  are  suppressed.  The  recesses  C  and  E 
are  provided  with  stoppers,  which  can  be 
removed  when  the  cleansiDg  is  to  take  place. 
The  air  required  for  the  oombustion  is  taken 
from  the  basis  of  the  ash-pit,  and  %  slide  or 
register  regulates  the  necessary  quantity. 
The  door  of  the  furnace  is  provided  with  a 
hole,  to  focilitate  the  combustion  of  the  un- 
lighted  gases.  The  arrows  represent  in  fig.  1 
the  ooufse  of  the  smoke  and  heated  gases. 
The  dotted  lines  in  the  said  fig.  1  represent 
the  eircnlation  of  the  air  to  be  heated, 
which  is  discharged  through  the  opemng  H 
at  a  mean  temperature  of  70°  Centigrade; 
that  temperature  may  be  varied  according  to 
the  effeeta  to  be  produced.  One  of  the 
enential  parte  of  this  new  apparatus  oonaists 
ia  eonducting  the  products  of  combustion 
under  the  c&der  pan,  so  u  to  permit  an 
equal  quantity  of  burnt  air  to  be  carried  off 
1^  the  vertieal  pipes  DDD.  This  result  is 
ohtuaed  by  the  pipe  F,  through  which  the 
bnnic  air  proceeds  into  the  chimney.  This 
pipe  takes  up  the  air  from  the  very  centre  of 
the  lower  recess  E,  to  insure  uniformity  of 
egress  for  the  burnt  air  through  the  pipe  F ; 
which  could  not  be  obtained  if  the  pipe  took 
up  the  air  from  one  side  of  the  said  recess 
E,  as  in  that  case  the  pipe  DDD,  nearest  to 
the  mouth  of  the  pipe  F,  would  permit  the 
sgrase  of  a  laiger  quantity  of  burnt  air 
thM  Ibt  mott  ranote  pipia  fron  the  said 


centre  E— ia  that  case  the  result  would  be 
that  the  surfsces  presented  by  the  pipef 
DDD  would  not  produce  all  the  necessary 
calorific  effect ;  that  is,  they  would  heat  a 
siuaUer  quantity  of  air. 

An  important  feature  of  the  invention 
consists  in  haviqg  a  small  grooved  opening, 
the  size  of  wtiicb  may  be  regulated  at  dis- 
cretion i  it  is  made  in  tbe  door  of  tlae  Air- 
naoe  for  introducing  fresh  air  iuto  the  cur- 
rent of  flame  find  sfaoke  which  have  escaped 
combustion ;  by  that  means  much  caloric  is 
saved  n^hich  otherwise  would  be  lost  iq  gas 
and  smoke  ;  the  internal  cylinder  or  casing 
G  stands  about  eight  or  ten  inches  above  the 
lower  reoesa  E,  in  order  to  permit  a  part  of 
the  cold  air  to  enter  the  bottom  of  the  appa- 
ratus in  tbe  direction  shown  by  the  black 
arrows,  and  rub  against  the  furnace  in  order 
to  cool  it  and  prevent  its  becoming  red-hot ) 
the  air  thus  heated  escapes  at  tbe  top  of  ^ 
apparatus  through  the  opening  H,  which 
conducts  it  by  means  of  pipes  intp  the 
places  to  be  heated.  The  apparatus  being 
elongated  to  the  upper  recees  $  enables  coke 
to  be  burned,  which  is  introduced  through 
an  opening  in  the  top  of  the  apparatus,  a 
little  below  the  recess  C.  All  the  pipes 
DDD  may  be  suppressed ;  but  iu  that  case 
an  opening  is  made  above  the  recess  e, 
through  which  the  smoke  proceeds  direct 
into  the  chimney. 

It  will  be  easy  t/o  perceive  that  this  new 
combination  of  apparatus,  the  essential  part 
of  which  consists  in  obtaining  a  very  large 
surface  and  a  good  circulation  in  order  to 
heat  a  considerable  quantity  of  air,  effeota 
the  saving  of  all  the  caloric  of  the  combus- 
tible, and  produces  all  possible  effect  from 
the  caloric.  Tbe  apparatus  is  so  combined 
as  to  permit  free  dilatation  of  all  ita  parts  | 
by  which  tbe  iron  parts  composing  it  are 
protected  from  breaking,  and  a  long  dura, 
tion  insured  to  the  apparatus  without  necea- 
aitating  repairs. 

Another  important  improvement,  relating 

Fig.  5. 
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to  the  mode  of  cleaning  the  heating  appara- 
toMf  is  represented  bj  fig.  5.  It  consists  of 
a  tube  R,  through  the  interior  of  which  a 
cord  S  is  passed ;  to  the  extremity  of  the 
latter  a  ball  V  or  round  brush  is  suspended, 
hating  a  diameter  of  a  dimension  similar  to 
that  of  the  interior  of  the  pipes  DDD  (figs. 
1,  2,  and  3,)  which  is  to  be  cleaned ;  if  a 
brash  be  employed  it  should  be  loaded  with 
lead  or  other  heavy  metal,  to  precipitate  its 
descent  into  the  pipes  DDD.  The  sweeping 
tube  is  provided  with  a  small  socket  into 
which  a  candle  or  torch  is  fixed,  for  the  pur- 
pose of  giving  light  whilst  cleaning;  cbe 
cleaning  tube  is  introduced  through  the 
opening  into  the  upper  recess  C,  and  the 
ball  is  made  to  slide  down  alternately  each 
of  the  pipes  DDD,  by  means  of  the  weight 
u  and  cord  U,  as  far  as  the  lower  recess  E ; 
the  passage  of  the  said  ball  into  the  pipes 
DDD  detaches  the  soot  clogged  to  the  in- 
terior of  the  pipes,  and  it  falls  into  the  lower 
part  of  the  said  recess  E  to  be  withdrawn 
through  the  opening  T. 

The  patentee  observes,  in  conclusion,  that 
he  does  not  confine  himself  to  the  precise 
details  laid  down,  provided  the  geiteral  fea- 
tures be  preserved  ;  nor  does  be  claim  the 
several  parts  of  the  apparatus  taken  sepa- 
rately, but  what  he  does  claim  is, — 

1.  Tbe  combination  of  mechanical  appa- 
ratus for  causing  air  to  travel  against  the 
furnace  and  conduct  pipes  of  flame  and 
smoke  for  obtaining  and  supplying  all  the 
useful  effect  of  the  caloric,  as  described. 

2.  The  apparatus  for  detaching  the  soot 
collected  in  the  flues  of  the  furnace. 

Hehri  and  Albxamdrb  Six,  of  Waxem- 
mes  les  Lille,  gentlemen.  For  improve' 
menis  in  bleaching  Jlax  and  hemp.  Patent 
dated  March  24,  1851. 

This  invention  consists  in  improved  means 
of  bleaching, — firstly,  the  fibrous  parts  of 
flax  and  hemp  (but  principally  flax)  in  tbe 
straw— that  is  to  say,  in  all  the  original 
length  of  the  plants,  before  being  peeled  ; 
vecondly,  flax  which  has  been  only  partially 
peeled,  so  as  to  leave  a  certain  portion  of 
straw  which  is  peeled  off  after  the  bleaching ; 
and  thirdly,  flax  after  being  completely  peeled 
and  reduced  to  the  state  of  fibre,  as  it  is 
generally  found  in  commerce,  before  being 
spun,  or  combed  into  flax  before  being  spun. 

Firstly,  the  patentees  employ  a  continuous 
system,  which  consists  in  subjecting  flax  and 
hemp  in  the  straw,  when  once  placed  in  the 
vats,  to  all  the  chemical  operationa  which 
are  usually  employed  for  obtaining  the  dif- 
ferent degrees  of  whiteness,  without  chang- 
ing their  position  until  the  bleaching  ia 
entirely  completed.  The  flax  is  placed  in 
the  vat  upon  a  false  bottom,  disposed  in  a 
suitable  manner  for  being  raised  by  means 


of  a  crane,  pulley,  or  other  analogous  means. 
The  flax  may  be  agitated  in  the  vats,  or 
withdrawn  therefrom,  according  as  may  be 
deemed  expedient. 

Secondly,  they  apply  the  bleaching  pro- 
cesses to  flax  which  is  partially  divested  of 
its  straw,  and  in  that  case  they  allow  the 
straw  to  remain  on  to  the  height  of  eight 
inches,  more  or  less,  at  the  foot  of  the  plant, 
and  complete  the  peeling  operation  after  the 
matters  have  been  bleached.  This  mode  of 
operating  has  the  advantage  of  preserving 
the  flax  in  a  more  natural  and  more  advan- 
tageous condition.  In  that  state  the  mat- 
ters form  much  less  tow  in  combing  than 
those  that  have  been  bleached  after  being 
peeled  completely. 

Thirdly,  the  patentees  make  use  of  hur- 
dles for  the  bleaching  of  flax,  either  par- 
tially or  completely  peeled,  or  after  being 
combed,  as  before  described  in  the  second 
division. 

The  form  and  dimensions  of  the  hurdles 
vary  according  to  the  vats  in  which  they  are 
to  operate.  They  may  be  made  of  wood, 
m*'al,  or  any  other  material,  and  are  com- 
posed of  an  assemblage  of  laths  made  in  the 
form  of  combs,  and  placed  at  a  distance  of 
one  half-inch  to  two  inches  apart.  Tbe 
teeth  of  the  combs  composing  the  said  hur- 
dles are  about  one  inch  to  two  inches  in 
height,  are  pointed,  and  at  their  base  are 
about  half  an  inch  in  diameter,  and  they 
serve  to  produce  apertures  through  the 
layers  of  flax,  thereby  preventing  the  matters 
being  clogged  together,  and  also  facilitating 
the  filtration  of  the  liquors  employed,  end 
with  which  the  flax  should  be  well  impreg- 
nated, in  order  to  secure  as  much  as  possi- 
ble an  uniform  bleaching.  These  frames 
serve  to  spresd  out  the  flax  in  layers  varying 
in  thickness,  and  are  placed  one  upon  the 
other  in  the  bleaching  vats  until  the  latter 
are  full.  The  pressure  arising  from  the 
superposition  is  entirely  obviated,  as  the 
teeth  or  points  of  the  hurdles  at  the  bottom 
support  those  above  them,  and  thus  succes- 
sively until  the  last.  By  that  means  tbe 
flax  is  left  free  between  the  various  hurdles 
in  such  wise  that  the  pressure  of  those  at 
the  top  do  not  prevent  the  bleaching  agents 
from  penetrating  with  as  much  faeility 
through  the  matters  at  the  bottom  of  tb« 
vat  as  those  plsced  above.  The  same  resolt 
may  be  obtained  in  employing  simple  hur- 
dles without  teeth,  made  of  wiciter-work, 
wood,  or  in  any  other  suitable  manner,  and 
pkoing  them  in  the  same  position  as  above 
stated,  care  being  taken  to  place  a  small 
cross  piece  between  them,  to  prevent  the  pres- 
sure of  tbe  upper  hurdles  on  the  flax  placed 
on  those  below.  If  the  latter  kind  of  hur- 
dle is  selected,  care  must  be  taken  to  Intro- 
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daoe  through  the  flax  Itid  vpoa  it  rods 
about  ooe-fonrth  of  an  inch  in  diameter, 
which  fiicilitate  the  filtration  of  the  liqnidi 
through  the  matters  to  be  bleached. 

One  of  the  great  advantages  claimed 
for  the  different  modes  of  bleaching  before 
described  consists  in  obtaining  the  flax  after 
bleaching  in  sach  a  natural  and  perfect  con- 
dition as  to  permit  it  to  be  spun  as  easily  as 
if  it  had  only  been  submitted  to  a  steeping 
operation.  Hie  flax  bleached  by  this  pro- 
cess will  glTO  a  stronger  and  more  beautiful 
thread  than  that  which  is  bleached  after 
being  spun  in  the  raw  state. 

Mode  qf  Operating. 

The  rats  are  provided  with  a  false  bottom, 
pierced  with  holes,  and  set  at  a  distance  of 
four  to  eight  inches  from  the  real  bottom, 
and  between  the  latter  and  the  false  bottom 
a  steam  pipe  is  set,  in  order  to  raise  the 
temperature  of  the  solution  contained  in  the 
Tats,  if  required.  When  operating  upon 
flax  in  sheares,  that  is  to  say,  in  the  straw, 
the  bundles  are  placed  upright  upon  the  false 
bottom ;  if  the  flax  is  partly  or  completely 
peeled  or  combed,  it  is  spread  and  worked 
upon  hurdles,  as  before  described.  Then 
the  lie,  chlorine,  acids,  or  water  are  alter- 
nately^introduced  into  the  bleachiog  vat  in 
sufficient  quantities  to  immerse  completely 
the  matters  to  be  bleached.  All  the  aboTC 
liquids  are  drawn  off  after  tiiey  have  pro- 
duced their  effect  by  a  tap  at  the  bottom  of 
the  vat. 

The  patentees  consider  It  superfluous  to 
describe  the  chemical  processes  employed 
in  bleaching,  because  all  the  known  means 
may  be  applied  to  obtain  the  ol^ect  of  their 
invention  with  equal  advantage ;  they  wish 
it  to  be  understood  also  that  they  do  not 
confine  themselves  to  the  precise  details 
herein  laid  down  with  regard  to  dimensions 
and  forms,  nor  do  they  daim  the  different 
parts  of  the  apparatus  herein  referred  to 
taken  separately ;  but  what  they  do  claim 
aa  their  invention  is, 

1.  The  application  of  a  continuous  series 
of  operations  for  bleaching  the  fibrous  parts 
of  flax  and  hemp  direct  and  simultaneously 
in  the  same  vat,  and  without  changing  their 
primitive  position,  either  in  the  straw,  that 
is  to  say,  before  peeling,  after  they  have 
been  partially  or  entirely  divested  of  the 
straw,  or  after  being  combed,  as  before 
described. 

2.  The  application  of  the  bleaching  pro- 
eessei  to  flu  which  hss  heen  peeled  at  the 
upper  part  of  the  plant,  the  straw  behug  left 
to  a  oertain  extent  at  the  lower  part,  as 
befbre  described. 

3*  The  applicatiim  of  hurdles,  when  ope- 


ratmg  upon  flax  that  has  undergone  the 
operation  of  peeling  and  combing,  for 
spreading  the  matters,  ss  before  described. 

4.  The  application  of  rods  to  facilitate 
the  filtration  of  the  bleachiog  agents  through 
the  matten  to  be  bleached,  as  before  de- 
scribed. 

Dayid  Far&ar  Bowxr,  of  Hunslet, 
York,  manufacturing  chemist.  Fwr  certain 
imprwemenUe  tn  preparing,  retting  {other- 
wise  called  rotting),  and  fermenting  fiax, 
line,  graeeee  and  other  fibrout  vegetable 
eubttanees.    Patent  dated  March  24,  1851. 

(Speeiflcation,) — ^My  invention  of  certain 
improvements  in  preparingt  retting,  other- 
wise calledlrotting,  and  fermenting  flax,  line, 
graises  and  other  fibrous  yegetable  sub- 
stances, relates  to  certain  means  whereby  the 
time  required  for  effecting  the  operation  will 
be  considerably  reduced,  and  the  fibre  of  the 
rough  plant  will  be  less  subject  to  deteriora- 
tion than  when  submitted  to  the  ordinary 
rating  process.  It  is  well  known  that  after 
flax  has  been  pulled  and  dried  in  the  field, 
and  the  seeds  ramoTcd  therefrom,  it  is 
usually  steeped  for  some  weeks  in  water  in 
order  to  detach  the  glutinous  and  other 
foreign  matters  contained  in  the  plant ;  the 
stalks  after  being  allowed  to  remain  some 
weeks  in  the  water  are  removed  therefrom, 
and  when  dried  aro  subjected  to  breaking 
and  scutching  to  remove  the  wocdy  matters 
from  the  useful  fibre.  I  find,  however,  that 
the  glutinous  and  other  matten,  although 
they  may  be  partially  detached  by  the  water, 
are  not  wholly  removed  from  the  fibre,  but 
when  the  latter  is  dried  a  portion  of  the 
glutinous  and  other  matters  still  adhere 
to  the  same  and  render  it  unfit  for  the  break- 
ing and  scutching  operation.  According  to 
this  part  of  my  invention  which  has  refer- 
ence to  the  ratting  process  now  in  common 
use,  I  steep  the  flax  or  other  fibrous  sub- 
stance in  the  ordinary  way,  either  in  cold  or 
warm  water ;  if  cold  water  is  used,  the  flax 
must  remain  immersed  for  six  days,  but  a 
much  shorter  time  will  answer  if  warm 
water  is  employed.  I  then  remove  the  flax 
from  the  water,  and  pass  it  between  rollers 
for  the  purpose  of  expressing  the  glutinous 
matten  from  the  interior  of  the  plant. 
After  this,  I  again  steep  the  flax  in  cold  or 
warm  water  for  another  six  days,  and  a 
second  time  submit  it  to  tbe  iqueesing 
operation  by  passing  the  stalks  between 
rollers;  after  which  the  flax  is  dried,  broken, 
and  scutched  in  the  ordinary  manner,  and 
will  be  found  to  be  much  clearer  of  the 
glutinous  and  other  foreign  matters  than  if 
merely  steeped  for  a  much  longer  time,  and 
operated  upon  in  the  ordinary  way.  For 
the  finer  descriptions  of  flax,  and  when  a 
good  coloured  fibre  is  required,  I  steep  the 
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plant  in  a  solntion  of  cauBtic  ammonia,  or 
the  neutral  lalt  of  one  of  the  alKaliei.  The 
laltB  I  prefer  to  employ  are  chloride  of 
sodium  (common  salt)  or  galphate  of  soda. 
The  quantity  of  the  allLaU  or  salt  reqoired 
to  be  difBohed  in  a  given  portion  of  water 
will  depend  upon  the  temperature  at  which 
the  proceflB  is  to  be  carried  on  and  the  qua- 
lity of  the  water  employed ;  in  other  words, 
the  quantity  of  alkali  or  salt  required  will 
depend  upon  whether  the  iqipurities  consist 
of  the  salta  of  iron,  or  of  lime,  or  other 
matters  contained  in  the  water.  It  Is,  how- 
ever,  impossible  to  giTe  definite  proportions 
for  eyery  case  j  I  shall  therefore  merely  say 
that  if  common  rain-water  is  employed,  I 
add  one  pound  of  caustic  aipmonta,  or  one 
pound  of  any  of  the  neutral  salts  to  every 
150  gallons  of  water,  and  with  this  solutioq 
the  process  may  be  carried  on  at  any  tem- 
perature from  90"*  to  1^0''  of  Fahrenheit's 
thermometer,  and  the  operation  will  be  com- 
pleted in  about  thirty  hoars.  If,  however, 
cold  water  is  employed,  the  quantity  of  tho 
alkali  or  salt  must  be  somewhat  increased, 
and  the  operation  will  be  completed  in  about 
four  days.  The  admixture  of  the  above- 
named  chemical  ingredients  with  the  water 
in  which  the  plant  is  steeped  will  very  miich 
facilitate  the  retting  process ;  but  if,  in  addi- 
tion, the  fibres  after  being  submitted  to  the 
action  of  the  alkaline  solution  for  a  time, 
are  passed  between  rollers  or  otherwise  sub- 
jected to  pressure  to  express  or  squeeze  out 
the  dissolved  glutinous  matters,  the  process 
will  be  still  further  facilitated  and  otherwise 
greatly  improved. 

Another  improvement  in  the  preparation 
of  this  kind  of  vegetable  fibre  consists  in  ope- 
rating upon  the  plants  or  stalks  in  an  ex- 
hausted vessel.  In  carrying  out  this  part  of 
my  invention,  the  flax  or  other  fibrous  sub- 
stance is  pulled  and  dried  in  the  field,  and  the 
seed  removed  in  the  ordinary  manner.  The 
flax  is  then  placed  in  a  cylindrical  or  other 
shaped  air-tight  vessel,  and  the  air  is  ex- 
hauBted  therefrom  by  means  of  an  air-pump 
or  otherwise,  after  which  I  let  into  the  ex- 
hausted vessel  a  solution  of  one  of  the  follow- 
ing materials, — either  caustic  ammonia  or 
chloride  of  sodium  or  sulphate  of  soda,  or  any 
neutral  salt  of  any  of  the  alkalies  of  ammonia, 
soda,  or  potash.  These  materials  I  add  in  or 
about  the  proportion  of  one  part  of  ammo- 
nia, or  one  pound  of  one  of  the  neutral 
salts  to  150  gallons  of  water,  which  should 
be  kept  at  a  temperature  of  from  90°  to  120° 
of  Fahrenheit.  By  exhausting  the  vessel 
and  drawing  out  the  air  contained  in  the 
cellular  tissues  of  the  plants,  the  latter  will 
be  brought  into  a  condition  to  be  more 
easily  and  rapidly  acted  on  by  the  chemical 
agents   employed.    The  alkaline  solution 


b^ng  now  let  into  the  exhausted  vessel  the 
flax  will  readily  aborb  it.  In  this  saturated 
state  it  shoiild  be  allowed  to  remain  for 
from  two  to  four  hours,  more  or  less,  as 
may  be  required,  after  which  the  Uqnor 
should  be  run  off  fVom  the  vessel  and  the 
air  again  exhausted  therefrom.  This  will 
have  the  effept  of  extracting  the  detached 
glutinous  and  other  matters  firom  the  inte- 
rior of  the  plant  After  this  second  exhaus- 
tion, the  fibrous  materials  are  removed  from 
the  vessel  and  laid  up  in  a  heap,  so  that  thej 
may  cool  down  gradually  without  ferment- 
ing, after  which  thev  should  be  spread  out 
in  a  field  or  drying  sued,  and  when  dry  they 
will  be  ready  for  breaking  and  scutching. 
Or,  instead  of  using  an  alkaline  solution,  I 
sometimes  employ  hot  water,  merely  letting 
it  into  the  air-tight  vessel  after  the  air  has 
been  exhausted  therefrom. 

Instead  of  subjecting  to  mechanical  pres- 
sure flax  or  other  similar  planta  that  have 
been  steeped  in  opfu  vessels,  as  described 
under  the  first  part  of  my  Invention,  I 
sometimes  take  the  plant  after  it  haa  been 
steeped  long  enough^  and  place  it  in  a  cylin- 
drical or  other  shaped  vessel,  and  subject  It 
to  the  exhausting  operation  for  the  purpose 
both  of  extracting  the  glutinous  and  other 
matters  from  the  interior  of  the  fibre  and 
removing  the  superfluous  moisture. 

Having  now  described  my  inventlofi,  and 
the  best  means  with  which  I  am  at  present 
acquainted  for  carrying  the  same  into  effect, 
I  would  observe,  in  conclusion,  that  although 
I  have  stated  certain  proportions  in  which  I 
propose  to  use  the  chemical  ingredients 
having  by  experience  found  them  to  act  in  a 
satisfactory  manner  with  the  before  named 
proportions,  yet  I  do  not  mean  to  confine 
myself  thereto,  nor  do  I  intend  to  confine 
myself  to  the  use  of  the  alkalhie  or  neutral 
salts  named,  as  other  alkaline  neutral  salts 
will  answer ;  nor  do  I  intend  to  claim  as  of 
my  invention  steeping  flax  or  other  sioallar 
or  analogous  fibrous  plants  in  warm  or  cold 
water  or  other  chemical  agents  than  those 
before  named,  for  the  purpose  of  detaching 
and  removing  the  glutinous  matters  con* 
tained  in  the  plant,  except  when  such  pro- 
cesses are  carried  on  in  conjunction  with 
my  improvements ;  but  that  which  I  consider 
to  be  new  in  the  processes  above  deacrilMd, 
and  therefore  claim  as  the  invention  secured 
to  me  by  the  hereinbefore  in  part  recited 
Lettera  Patent  is, 

1.  Subjecting  flax,  line,  grasses,  and  other 
fibrous  vegetable  substances  which  have 
been  steeped  in  water  or  other  liquid,  to 
mechanical  pressure,  for  the  purpose  of 
expressing  or  squeesing  out  the  detached 
glutinous  and  other  matters  contained  in  ths 
plant. 
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2.  I  cUim  iteeping  flax,  line,  graiies,  or 
ot^er  analogoae  vegetable  fibrous  substancea 
in  a  lolatioD  of  ammonia,  or  of  chloride  of 
sodium,  or  of  salpbate  of  soda,  or  of  any 
other  neutral  salt  of  the  allcaUes  ammonia » 
soda,  or  potaah. 

3.  I  claim  the  employment  in  the  pro- 
paring  of  fiax,  line,  grassei,  and  other 
fibrooa  vegetable  anbstanoea,  of  the  proceaa 
of  exhaustion  as  before  exemplified  and 
described,  to  accelerate  the  detaching  from 
the  fibre  the  glutinons  and  other  mattera 
contained  therein. 

FbidBBICK     WXI.LIAM     MOWBRAT,     of 

Leicester,  gentleman.  FOr  improvementi 
in  maeJUnefy  for  weopinf^.  Patent  dated 
March  24,  185L 

This  invention  consists  of  improrementa 
in  machinery  employed  for  producing  terry 
or  cut-pile  fabrics  by  what  is  called  cross- 
vreaving ;  the  loom  employed  for  this  pur- 
pose being  the  power  loom,  and  the  arrange- 
menta  such  as  are  adopted  for  producing 
plain  tabby  weavings  by  a  aingle  warp ;  which, 
however,  may  be  varied,  and  the  loom  ar- 
ranged for  producing  other  classes  of  weaT- 
ings. 

A  chief  pecaliarity  of  the  inyention  con- 
sists in  applying  a  series  of  guides  to  carry 
those  warp  threads  which  are  to  produce  the 
terry  or  cut-pile  on  the  face  of  the  fabric  | 
and  these  guides  are  caused  to  work  the  pile 
warps  which  they  carry,  in  such  manner 
that  they  cross  them  over  wires,  which* 
although  not  new  in  themselves,  are  never- 
theless improved  in  their  action  by  moving 
on  an  axis,  and  by  being  combined  with  i 
comb  or  guide,  through  which  the  ordinary 
or  body  warps  pass.  The  pile-warp  guidea 
are  set  in  leads  afilxed  to  a  bar  extendhig 
across  the  whole  width  of  the  loom,  and 
carried  by  vertical  rods  connected  to  tiie 
ends  of  levers  on  each  side  of  the  loom. 
These  levers  turn  on  pins  projecting  from 
the  framing,  and  carry  at  their  free  ends 
trucks  or  rollers,  which  run  against  cams  by 
which  they  are  acted  on  so  as  to  give  to  the 
bar  an  up-and-down  motion,  in  order  to 
cause  the  guides  to  take  the  pile  threads 
down  below  the  shed,  to  be  tied  in  by  th« 
welt,  and  be  again  raised  to  produce  the 
crossings  for  the  next  rows  of  pile.  And 
in  order  that  the  pile  threads  passiug  through 
the  guides  may  be  laid  successively  on  one 
side  and  then  on  the  other  side  of  the  loop- 
ing wires  to  produce  the  crossing,  the  bar 
has  a  sideway  movement  e<}ual  to  one  space 
given  to  it,  alternately  to  the  right  and  then 
to  the  left,  on  the  ascent  of  the  guides  above 
the  ordinary  warp  threads.  For  the  pur- 
pose of  effecting  the  more  regular  spacing 
of  the  ordinary  warps,  and  thua  facilitating 
the  e&tranee  of  the  pile  warp-guides  and 


threada  between  them,  other  combs  or  guidea 
are,  as  above  mentioned,  employed,  through 
which  the  ordinary  warps  are  caused  to  paas. 
These  combs  or  guides  are  also  the  means  of 
sustaining,  aa  on  an  axis,  one  end  of  the 
wires,  whilst  the  other  end  of  each  of  such 
wires  is  in  the  work  produced,  and  resting 
on  the  breast  beam,  A  rising-and- falling 
motion  is  also  given  to  these  guides  by  esta* 
blishing  a  communication  between  the  bar 
on  which  they  are  mounted  and  the  can- 
shsft  giving  motion  to  the  pile  warp.guides« 
by  means  of  rods  and  levers,  aa  above  da<« 
scribed,  with  reference  to  those  guides* 
The  olgect  of  giving  this  movement^- 
which  Uic  patentee  considers  an  import- 
ant feature  of  his  inTsntion— to  the  body 
warp-guide,  ia  to  save  aa  much  as  possi- 
ble the  time  occupied  in  the  movement  of 
the  pilC'guides,  by  lowering  the  end  of  esofa 
of  the  wiiTS  when  the  shed  is  closed  for  the 
change,  and  whilst  the  sideway  moTcment  is 
being  given  to  the  pile-warp  guide-bar. 
When  it  is  desired  to  produce  a  cnl«piie 
fabric,  the  patentee  employs,  in  conjunction 
with  the  arrangement  jnst  described,  a  series 
of  rotatory  cutters,  consisting  of  thin  discs 
or  circular  platea  of  steel,  with  knife  edges, 
mounted,  and  kept  at  suitable  distancea 
apart  by  washers,  on  a  spindle,  which  is 
supported  in  bearings  over  the  breaat  beam, 
and  caused  to  revolve  with  the  cutters  tak- 
ing into  the  slita  at  the  ends  of  the  wires,  by 
which  meana  the  rows  of  loops  are  cut  aa  the 
work  is  finished,  and  drawn  forward  over  tho 
brsast  beam  by  the  action  of  the  taking^up 
motion. 

A  modification  of  the  arrangements  first 
described  is  specified,  in  which  two  sets  of 
guides  are  employed  for  the  pile-warps,  and 
by  which  a  fabric  with  a  much  denser  pile  is 
produced.  When  working  according  to  this 
arrangement,  the  patentee  prefera  to  give  to 
each  set  of  guides  a  aideway  motion  in  a 
direction  opposite  to  that  in  whieh  the  other 
act  of  guidea  is  for  the  time  being  moviogt 
so  as  to  effect  the  crossing  of  the  loops  pro- 
duced bT  the  individual  guides.  The  means 
above  deacribed  for  cutting  the  pile  are 
equally  applicable  in  this  case. 

Another  modification  is  also  described,  in 
which  a  Jacquard  or  other  auitable  pattern* 
aurface  ia  employed  for  operating  the  guides* 


and  this  arrangement  ia  particularly  adapted 

faorioa  with  patterns 
thereon. 


for  prodadng  terry 


C/etflcff. — 1.  The  manufacture  of  terry 
and  cut-pile  fabrics,  by  employing  suitable 
guidea  or  inatrumenta,  and  apparatua  com- 
bined therewitbi  to  control  the  movement 
of  the  pile-threads  when  producing  pile 
fsbrios  by  cross  weaving. 

2.  The  giving  to  the  wires  or  instruments 
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used,  when  prodacing  pile  fabrici  by  cross 
wesTiog,  an  up-ind-down  moTcment,  as  de- 
scfibed ;  also,  the  mounting  of  such  wires 
or  instruments  on  axes. 

3.  The  so  arranging  apparatus  in  a  loom 
that  the  pile  of  fabrics  woren  therein,  when 
the  pile  is  produced  from  the  warp  by  cross 
wesTing,  shall  be  cut  by  rotatory  cutters 
acting  in  the  ends  of  the  wires  or  instru- 
nents  on  wbieh  the  pile  is  formed. 

Samuil  Holt,  of  Stockport,  manager. 
i^  eertmn  improetmenU  in  tht  manufae' 
twre  of  textile  fabric:  Patent  dated  March 
24,  1851. 

The  improToments  sought  to  be  protected 
uider  this  patent  hate  relation  to  the  produc- 
tion of  certain  peculiar  descriptions  of 
fabrics  (hsTing  terry  loops  or  pile  on  one 
or  both  sides  or  faces  thereof)  by  the  em- 
ployment of  a  ground  warp,  AA  one  or 
more  terry  or  pile  warps  without  the  use  or 
intenrention  of  wires  in  the  process  of 
weaTing. 

Aceordiog  to  the  methods  hitherto  known 
and  praetbed  In  manufacturing  fabrics  of 
this  description,  and  also  those  classes  of 
eloths  known  as  *'  tucked  cloths,"  the  weft 
has  been  shot  through  the  pile  warp  by 
itself,  that  is,  separately  from  the  ground 
warp ;  and  this  is  also  the  ease  in  weanng 
certain  descriptions  of  terry  carpets  in 
which  the  pile  warp  threads  are  partially 
woTen  into  a  cloth  by  themselTcs  or  sepa- 
ratdy  from  the  ground  warp,  which  parti- 
ally formed  cloth  is  subsequently  woven 
into  the  ground  warp,  and  the  *' tucks" 
thereby  produced.  It  will  be  seen  from 
this,  diat  as  it  were  two^cloths  are  em- 
ployed, one  being  laid  on  the  face  of  the 
other,  and  acoording  to  this  arrangement 
also  the  tension  of  the  warp  threads  requires 
to  be  Taried  during  the  weaying  process. 
The  peculiar  feature  of  the  present  impro?e- 
ments  is  that  the  fabric  is  produced  in  one 
cloth,  no  shoot  of  weft  being  made  through 
the  pile  warp  separately,  but  erery  shoot 
being  caused  to  pass  simultaneously  through 
a  shed  opened  in  the  ground  warp.  The 
ordinary  amount  of  tension  is  glTcn  to  the 
ground  warp  threads,  but  the  pile  warp 
threads  are  slack,  and  the  loops  are  formed 
by  the  weft  acting  on  the  slack  threads,  and 
drawing  them  up  when  the  weft  is  beaten  up 
by  the  lathe  after  erery  three  shoots,  at  the 
same  time  that  the  weft  passes  freely  oyer 
the  ground  warp,  which  is  retained  in  a 
stretched  condition  by  the  tension  of  its 
weights. 

Claim, — The  weaving  of  either  a  double 
or  a  single  faced  terry  or  piled  doth,  where- 
in no  part  of  the  terry  or  pile  warp  is  woven 
n  separatdy  from  the  ground  warp  threads. 


James  Chbetham,  junior,  of  Chadder- 
ton,  near  Oldham,  cotton  -  manufacturer. 
For  certain  improvementt  m  the  manu" 
facture  of  bleached,  coloured,  or  party 
coloured  threads  or  yam.  Patent  dated 
March  24,  1851. 

This  invention  has  relation  to  the  produc- 
tion of  bleached  and  coloured  or  party 
coloured  yarns  of  cotton,  by  subjecting  the 
material  to  the  bleaching  or  colouring  ope- 
rations in  a  prepared  state  and  subsequent 
to  the  completion  of  the  carding  process. 
In  order  to  obviate  the  imperfections  inci- 
dental to  the  ordinary  practice  of  bleaching 
or  colouring  yarns  after  being  spun,  at- 
tempts have  at  various  times  been  made  to 
perform  those  operations  on  the  raw  mate- 
rial, or  previoxis  to  the  completion  of  the 
process  of  carding,  and  thus  to  dispense  with 
some  of  the  usual  processes ;  but  in  both  of 
these  cases  the  result  obtained  has  been  un- 
satisfactory and  attended  with  a  waste  of 
material.  Now  according  to  the  present  im- 
provements the  perfect  action  of  the  bleach- 
ing or  colouring  agents  is  insured,  and  seve- 
ral of  the  operations  usually  adopted,  espe- 
cially that  of  doubling  in  the  manufacture 
of  party-coloured  yarns,  may  be  dispensed 
with,  the  material  being  bleached  or  dyed 
in  the  state  of  a  continuous  sliver,  the  con- 
dition of  which,  both  as  regards  its  spongi- 
ness  and  diiposition  of  the  fibre,  presents 
great  facilities  for  the  thorough  permeation 
through  it,  and  consequent  perfect  action  of 
the  chemical  agents  employed. 

The  ordinary  course  of  manufacture  is 
adopted  when  operating  on  cotton  according 
to  this  invention,  until  the  completion  of  the 
last  drawing,  when  the  material  is  oonducted 
through  a  stubbing  frame,  the  arrange- 
menta  of  which  are  so  modified  as  to  impart 
to  it  a  rather  greater  amount  of  twist  than 
would  be  required  for  the  ordinary  subse- 
quent processes;  the  object  now  being  to 
give  to  the  slubbings  or  slivers  suflScient 
hardness  and  solidity  to  enable  them  to 
undergo  the  bleaching  or  dyeing  operations 
without  risk  of  fracture,  or  destroying  the 
continuity  of  the  fibres  composing  them. 
These  slivers  are  then  wound  on  reels  or 
hobbins  in  the  manner  adopted  when  reeling 
yarns  for  dyeing  or  bleaching,  only  that  it 
is  preferred  to  wind  two  or  more  slivers  on 
the  same  bobbin,  but  without  twist,  aa  being 
then  less  liable  to  fracture,  and  when  broken, 
enabling  the  ends  to  be  more  readily  found, 
and  offering  increased  facility  for  unwinding. 
As  the  ordinary  operation  of  wringing  out, 
after  the  slivers  have  been  bleached  or  dyed, 
would,  unless  very  carefully  performed,  risk 
their  breakage,  the  patentee  prefers  to  dis- 
pel the  moisture  contained  in  them  bj  th« 
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"  hydro-eztrtctor."  The  tliTen  at  thia 
ittf •  are  too  much  consolidated  to  permit 
of  their  andergoing  the  operation  of  drawing, 
and  it  will  be  necescary  therefore  to  remo?e 
the  tnperabnndant  twiat,  which  may  be 
efTected  by  conducting  them  through  the  last 
pair  of  rollers  only  of  a  slabbing  machine, 
no  drawing  action  being  now  required,  or 
through  a  machine  for  the  purpose  provided 
with  only  one  pair  of  rollers,  the  flyer  of 
which  is  caused  to  reroWe  in  a  direction 
opposite  to  that  in  which  the  twist  had  been 
preTioosIy  put  in,  and  with  Telocity  propor- 
tioned to  the  amount  of  twist  required  to  be 
removed,  to  reduce  the  sliver  to  its  original 
softness;  or  the  flyer  may  be  caused  to 
revolve  at  a  velocity  sufficiently  high  to 
remove  the  existing  twist  entirely  and  re- 
twist  the  aliver  to  &e  required  extent  in  the 
oppoaite  direction.  The  alivera,  or  alub- 
bings,  sre  then  drawn  in  a  roving  frame,  and 
sulMequently  spun  into  yarns  by  any  of  the 
machines  ordinarily  employed  for  that  pur- 
pose. To  obtain  party-coloured  yarni ,  the 
patentee  takes  two  or  more  coloured  slivers 
according  to  the  required  pattern  to  be  pro- 
duced on  the  yam,  which  he  draws  down  to 
one  roving,  and  subsequeutly  spins  direct ; 
and  thus  dispenses  with  the  process  of  doub- 
ling, which  according  to  this  method  is  ren- 
dered unnecessary.  Grey,  or  unbleached  cot- 
ton, or  silk,  or  wool,  may  be  oombined  with 
bleached  or  coloured  alubblngs  or  slivers, 
obtained  by  this  method  of  procedure,  and 
then  spun  into  threads  or  yams. 

The  patentee  does  not  confine  himself  to 
the  exact  details  given,  as  the  cotton  may  be 
bleached  or  dyed  after  being  carded,  with- 
out undergoing  the  slabbing  operation  above 
mentioned ;  but  he  claims,  the  bleaching, 
and  also  the  dyeing,  colouring  or  printing 
of  cotton  between  the  operation  of  carding, 
and  that  of  spinning. 

Samubl  Walkbr,  junior,  Birmingham, 
manufacturer.  For  a  certain  improvemeHi 
or  eeriam  improvemenU  in  ike  mami/oe' 
iur*  qf  metalUc  iubet.  Patent  dated 
March  24,  1851. 

The  proceaa  of  manufacture  adopted  by 
Mr.  Walker,  ia  aa  followa : — He  takea  a  akdp 
or  plate  of  metal,  benda  it  to  a  U  form,  and 
then  paaaea  it  through  a  pair  of  auitably 
grooved  rolla,  uaing  at  the  aame  time  a  man- 
dril or  internal  aupport,  by  which  the  akelp 
ia  bent  up  to  a  tabular  form,  and  one  edge 
cauaed  to  overlap  the  other ;  he  then  eitlier 
anbjecta  the  partially-formed  tube  to  a  aecond 
rolUog  operation,  uaing  alao  a  mandril  or 
internal  aupport  aa  before,  ao  aa  to  compreaa 
the  overlapping  portion  of  the  metal,  and 
produce  a  bevil  of  both  the  meeting  edgea, 
or  he  effects  the  same  object  by  means  of  a 


draw-beach.  The  edges  of  the  tube  are 
then  soldered^  and  the  operation  is  com- 
pleted. 

The  furnace  employed  for  the  latter  pur- 
pose is  one  of  a  peculiar  construction,  adapted 
for  conducting  the  flame  and  heated  air  over 
those  portions  only  of  the  tube  to  be  sol- 
dered. For  this  purpose  it  is  furaiahed  with 
a  chamber  behind  the  bridge,  into  which  the 
tubea  (either  aingly  or  several  at  a  time)  are 
introduced  through  apertures  in  each  side, 
at  such  a  level  as  to  cause  the  flame  to  peas 
either  under  or  over  them  on  its  way  to  the 
chimney,  according  as  the  junction  of  tlie 
edges  of  the  tube  is  to  be  efiected  by  solder 
applied  interiorly  and  melted  down  between 
the  abutting  edges,  or  otherwise. 

CkUwu, — 1.  The  bending  of  skelps  or 
plates  of  metal  into  a  .tube-like  form,  and 
the  bevelling  of  the  edges  of  the  same  by 
rolling. 

2.  The  construction  of  a  soldering  fur- 
nace in  which  the  flame  and  heated  air  are 
caused  to  pass  in  immediate  oontaot  with 
those  parts  only  to  which  the  soUer  is  to  be 
applied. 

Pann  Aemamd  Lsooinm  db  Fomtainb- 
MOABAD,  of  Paris,  and  South- street.  Fins- 
bury.  .Fbr  eeriam  improoemmii$  im  wuUm 
for  grinding  whni  mnd  oiktr  grain.  (A 
communication.)  Patent  dated  March  24» 
1851. 

This  invention  comprehends ;  firstly,  oar* 
tain  mechanical  arrangementa  for  plaoing 
the  motive  shaft  of  mills  in  a  parallel  posi- 
tion with  respect  to  the  shaft  of  the  mill- 
stones, and  for  working  the  bolting  appara« 
tus  conjointly  with  the  mill  for  grinding  \ 
secondly,  a  system  of  dressing  the  surfaoea 
of  mill-stones  with  channels  or  cuts  accord- 
ing to  a  geometric  form  and  shape,  the 
dimensions  of  which  may  be  varied ;  and  of 
conatructing  the  eye,  for  producing,  when 
combined  with  the  preceding  improvement, 
a  continuoua  circulation  and  aupply  of  cold 
air  over  the  aaid  aurfacea,  and  thereby  grind- 
ing com  in  a  cold  atate ;  and  thirdly,  a  new 
mode  of  cleanaing  and  desiccating  wheat  and 
other  grain,  by  the  action  of  certain  appa- 
ratua  employed  in  conjnnction  with  the  mill 
for  grinding;  of  which  improvementa,  how- 
ever, without  the  aid  of  drawings,  a  general 
idea  only  can  be  very  readily  oommuni- 
cated. 

CfaJma.— 1.  The  arrangements  of  mecha- 
nical parte  for  placing  the  motive  ahaft 
parallel  with  the  ahaft  of  the  mill-atoBC. 

2.  The  mechanical  arrangementa  for  aet- 
ting  conjointly  hi  motion  the  bolting  appa- 
ratua  with  the  mill  for  grinding. 

3.  The  radiating  or  dressing  of  mill-stone 
with  channels  or  cuts  according  to  a  geome* 
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rie  MAle  and  foru^  and  th«  metthaniotl 
■mngeineftU  ot  ibe  tf  for  prodtcing  a 
oontinaoof  earrent  of  cold  air  on  Ihe  said 
grinding  inrfaoM. 

4.  The  oonstrnotlng  and  arrangement  of 
uaohanifial  parts  for  aatting  in  motion  with 
Mi«  axil  only  the  deanilng  apparatni. 

Thomas  Hill,  of  Ltngalde  Cottage, 
Glaigow,Eiq.  JWw*  improHmmUi  In  wrought 
§r9H  or  wuMettbU  iron  raUmmjf  eMtif .  Pa- 
IMit  dated  ManihS4, 1851. 

Tlie  invention  soeght  to  be  protected 
nbder  tbii  patent  eoosiati  in  the  oonitmc- 
tion  of  rtliway  ohaira  made  f^om  plates  of 
wttnight  or  malleable  iron  by  machinery,  by 
whleh  tongnet  or  lipe  are  pnttehed  np  of  a 
proper  form  to  embraee  and  hold  leenrely 
the  rail  placed  upon  them.  Chain  of  this 
deaeriptlon  may  be  dlTlded  Into  three  prin- 
ipel  eUasesi  the  form,  alee,  and  strength 

f  which  may  be  varied  to  any  extent  to  ioit 
the  reqnirementa  of  railway  eDgineerlng: 
these  are  t  llrflt»  ebairs  In  whleh  the  lipe  are 
toreaented  sideways  to  the  rail  ( leoond,  those 
in  which  the  rail  is  held  by  the  edges  Of  the 
chair;  and  third,  chairs  in  which  one  or 
more  of  the  Dps  are  prasented  sldswsys,  and 
Ihe  remainder  edgeways  to  the  rail :  the  lips 
•f  each  of  these  several  varieties  may  either 
oome  dose  np  to  the  sidei  of  the  railt  laid 
«poa  themf  or  snliieient  space  may  be  left 
between  the  rail  and  the  lips  of  the  ehair 
for  the  iatrodnctlon  of  a  wedge  or  key,  as 
may  be  prefiuTsd* 

When  mannfeotaring  chairs  acoording  to 
ttds  inveationi  a  flat  liar  of  wrought  iron 
slM«ld  be  selected,  of  n  width  equal  to  the 
length  of  the  chair  to  be  made,  and  of  a 
thiohness  of  abont  half  an  inch,  more  or 
leee,  acoording  to  the  strength  required  in 
the  chair*  This  bar  is  to  be  snbmlUed  to 
the  a<^on  of  a  pair  of  dies  provided  with 
knives,  which  dip  off  a  sufficient  length  of 
Ihe  her  to  form  the  chair  and  punch  up  the 
Ups,  and  also  make  the  requisite  holes  for 
the  admission  of  spikes  to  secure  the  chair 
to  Ihe  sleepers  of  Ihe  line  of  railway. 
One  of  the  dies  is  sUtkmary,  whilst  the 
other  is  eanssd  by  suitable  mechanical  ar- 
mogementa  to  move  dtemately  up  to  and 
nway  tnm  the  atatlonary  one.  The  moving 
die  is  also  provided  with  a  knife  by  which,  In 
conjunction  with  the  edge  of  the  stationary 
die,  that  portion  of  the  bar  which  is  under 
Ihe  action  of  the  diea  is  severed  from  the 
bar.  The  dies  are  exact  counterparts  of  the 
opposits  Ikees  of  the  cbsir,  so  that  when 
brought  near  to  each  other  a  specs  is  left 
between  them  eqmd  to  the  thtoknese  of  the 
chair  to  be  formed,  and  by  bringing  the 
dies  together  the  projections  of  the  one  enter 
Ihe  corresponding  hollews  of  the  otheri  and 


at  the  ssue  force  into  them  the  portion  of 
the  plate  at  that  time  between  the  diee,  and 
tbns  produce  a  perfect  chair.  In  mak- 
ing such  chairs  It  is  in  all  cases  preferred 
thai  the  bar  or  plate  of  iron  should  be 
heated  preparatory  to  its  entering  between 
the  dies,  as  there  is  then  less  risk  of  frac- 
ture, and  less  power  is  required  to  work 
Ihe  machinery.  The  patentee  desoribee  a 
mschtne  suitable  for  isakiiig  chain  of 
wrought  iron  according  to  his  invention, 
bnt  he  does  not  confine  himself  theretOi  as 
Ihe  dies  may  be  attached  to  any  punehlng 
machine  of  the  ordinary  construction  of 
sufficient  sise  and  strength. 

CVeiMt.— '1.  A  wreught  irou  railway 
chiir,  the  lips  of  which  are  formed  IVom 
that  portion  of  the  plate  oA  which  the  rail 
is  ordlnartly  supported. 

8.  A  wrought  iron  rdlway  chair,  the  lips 
Of  which  are  presented  edgewise  to  the 
directloa  in  which  the  rdl  lays  when  in 
place. 

OaoROi  OotHRtn,  of  Appleby,  Cham- 
berlain to  the  Barl  of  Stair,  and  residing  at 
Rephad  by  Stranner.  For  imprm^emtnU 
<n  mtOiMMr^  fi&  diffpinff,  iiUimg^  or  work* 
ing  land.    Patent  dated  March  24, 1851. 

The  machinery  which  forms  the  subject 
of  this  patent,  is  intended  to  fadUtale  the 
operations  of  digging  and  working  land,  by 
the  appllcattott  thereto  of  steam  power.  The 
machine  Is  composed  of  a  strong  rectangular 
wooden  fhimework  mounted  on  four  wheels, 
which  are  made  very  wide  in  the  tyre,  to 
prevent  their  sinking  into  the  ground,  and 
to  fhdlitate  the  travelling  of  the  machine. 
The  motive  power  for  working  the  gnpe 
movement  or  digging  action  is  derived  frem 
a  pair  of  steam  cylinden,  supported  by  the 
fhiming,  which  serve  also  to  supply  the 
power  for  propelling  the  machine.  The 
diggen  are  formed  with  three  prongs  each, 
and  they  may  be  of  such  a  number,  arranged 
side  by  side,  as  to  extend  across  the  whole 
width  of  the  madiine.  In  addition  to  the 
downward  motion  Imparted  to  the  grapes 
by  a  crank,  for  the  purpose  of  causing  them 
to  enter  the  ground,  they  are  also  acted  upon, 
after  they  have  paaied  through  the  first  half 
of  the  down  stroke,  by  a  second  crank,  by 
which  they  are  niied  to  a  horlxontal  posi- 
tion, carrying  with  them  the  portion  of  earth 
immediately  in  firont  and  within  the  scope 
of  their  sction.  As  soon  as  the  grapes  have 
arrived  in  this  horisontal  position,  the  shaft 
on  which  they  are  mcunted  is  caused,  by 
means  of  a  slide  working  on  a  splrel  or 
eerew  of  coarse  pitch  cut  on  that  shaft,  to 
make  a  semi*revolutlon  on  Its  axis,  so  as  to 
throw  off  the  earth  which  had  been  40pported 
on  the  grapes,  which  are  then  returned  to 
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thdf  origillAl  pOBitioft,  and  curried  bAfik 
mdj  for  operatiii^  on  A  f^eih  piece  6f 
ground,  Of  er  which  the  machiiie  will  hf  this 
time  have  been  moted. 

The  patentee  does  not  confine  himself  to  tiie 
eaiployment  of  cranks  for  effecting  the  moTe- 
BMnts  of  the  grapes,  as  other  means  eapable 
of  prodnciog  a  similar  motion  approti- 
mating  closely  to  that  of  the  spade  in  nand- 
digging,  maj  be  adopted  for  the  pnrpose ;  In- 
stead alao  of  Ike  above*ttenti<med  arrange- 
ment of  the  grapes,  they  ttity  be  filed  to 
a  rSTolTiog  shaft,  and  the  earth  may  be 
remOTed  from  them  by  cansiog  them  in  their 
retolntiott  to  come  in  contact  with  fttutable 
stops.  It  may  be  neoessaij  in  some  cases, 
in  order  to  facilitate  the  action  of  the  grapes, 
to  make  a  series  of  ents  in  the  land  prcTions 
to  the  grapes  coming  intd  operation  $  and 
this  may  be  effected  by  attaching  to  the  front 
of  the  machine  a  series  of  cirevlar  eatters 
fixed  on  a  revoWing  shaft,  and  brought  into 
action  as  the  machine  is  propelled  forward. 

(Uaim9. — 1.  The  general  arrangement  of 
the  grapes,  forks,  or  spades,  for  digging  and 
working  land. 

2.  The  system  or  mode  of  tnmlng  the 
grapes  or  digging  apparatna  by  a  screw  and 
traTcrsiog  slide. 

3.  The  applioation  and  nse  ef  guides  for 
giring  direction  to  the  grapes. 

4.  The  system  or  mode  of  digging  or 
working  land  by  causing  the  grape  or  dig- 
ging apparatus  to  turn,  or  partially  rcToWe, 
when  loaded  with  earth. 

M  ATTHBW  Hbbbiko,  of  Tottbridge-place, 
sugar*planter.  For  improvemenit  in  the 
mtmmfuimre  of  mgrnr  and  mm,  pari  qf 
wkieh  improvementi  are  appUeakle  to  t9a* 
poration  generally.  Patent  d«ted  March 
24,  1851. 

1 .  Tke  iieeporefor.-— This  apparatus  con- 
sists of  a  casiog  of  any  suitable  shape,  within 
which  are  placed  a  number  of  teftical  metal 
plates,  joined  together  so  as  to  leave  hollow 
spaces  between  them,  in  which  spaces  hot 
sir,  steam,  hot  water,  or  other  heating  me-* 
dinm  drculates.  The  saccharine  juice  or 
fluid  to  be  etoporated  is  supplied  from 
■boTe,  and  caused  to  trickle  down  the  sides 
Of  the  het  plates  and  pass  into  a  receiTer, 
from  which  it  is  returned,  and  repeatedly 
sobmitted  to  the  eTaporative  action  until 
concentrated,  when  (in  the  case  of  cane- 
Juice)  it  is  conducted  away  for  crystalliza- 
tion. In  order  to  effect  the  purification  of 
the  juice  simultaneously  with  iu  cTaporation, 
the  reeeiTcr  may  be  proTided  with  a  filtering 
medium,  through  which  the  fluid  may  be 
eaused  to  pass  before  being  returned  through 
the  evaporating  chamber. 

2.  Tile  CTeoiiser.^The  saccharine  matter, 


Aftef  erystalliaation,  requires  to  undergo  the 
operation  of  cleansing,  to  fit  it  for  subsor 
queot  processes.  With  this  view,  the  crys- 
tals are  placed  in  a  vessel  o^  any  convenient 
ilae,  provided  with  a  perfbrated  false  bot- 
tom, and  liquor  is  pumped  on  them  through 
a  pipe  furnished  with  a  rose  or  jet,  so  aa  to 
cause  it  to  be  well  dispersed  over  the  erys- 
tals,  ind  thut  effect  their  purification  by 
attrition.  The  liquor  employed,  which  may 
be  either  etne-jnice  diluted  to  about  3Sr 
Batim^,  or  rum,  puses  off  through  the  false 
bottom,  and  is  pumped  up  for  further  use. 

3.  The  Conimuoue  Stiil,— Thin  apparatus 
is  constructed  ofi  the  same  principle  as  the 
evaporator  above  described.  The  wash  is 
caused  to  traverse  heated  surfaces,  by  which 
the  greater  portion  of  the  spirit  is  vola- 
tilized $  the  aqueous  particles  and  the  non- 
volatiliaed  portion  of  spirit  are  subjected  to 
a  similar  operation  until  all  the  apirit  haa 
been  obtained.  The  vapoura  arising  from 
this  distillation  are  condensed  in  a  worm,  in 
the  usual  manner.  The  patentee  has  disco- 
vered that  the  quality  of  the  rum  tJius  pro- 
duced, and  that  of  rum  generally,  may  be 
improved  by  subjection  to  the  action  of  air, 
and  wiih  this  view  he  causes  a  current  of 
air  to  traverse  and  paaa  through  the  rum, 
and  thus  produces  an  improvement  in  ita 
flavour* 

TBB  BUBM ARINB  TBLBOBAPR  BBTWBBK 
DOVBB  AND  CALAIS. 

The  length  of  wire- cable  prorided  consi- 
derably exceeded  the  distance  in  a  straight 
Hue  between  Dover  and  Calais,  but,  in  con- 
sequence of  a  strong  gale  of  wind  blowing 
down  Channel  while  it  was  being  laid  down, 
it  took  so  large  a  bend  to  leeward  that,  when 
the  whole  flAn  reeled  out,  it  was  found  to 
fall  short  of  the  French  shore  by  more  than 
a  quarter  of  a  mile.  The  completion  of  the 
line  is  therefore  suspended  until  an  addi- 
tional piece  can  be  spliced  te  the  cable* 

WBBKLY  LIST  OF  HBW  BN0LX8R  FATBNTa. 

'William  Hodge,  of  St.  Auitell,  Cornwall,  for  Im- 
provemenU  In  the  manufacture  of  glass,  china, 
porcelain,  earthenware,  and  artificial  etone.  Octo- 
ber 2 ;  alt  months. 

William  Henry  Ritchie,  of  Eenniogton,  Surrejr, 

f[entleman,  for  improvements  in  ornamenting  glass. 
Being  a  communication.)    October  2 ;  six  months. 

Thomas  Cussons,  of  Bunhill  row,  for  Improve- 
ments in  ornamenting  woven  fabrics  for  bookbind- 
ing.   October  2 ;  six  months. 

James  Warren,  of  Montague  place,  Mlle-end- 
road,  for  improvements  applicable  to  ridlwaya  and 
railway  carriages,  and  improvements  in  paving. 
October  2;  sUt  months. 

Leman  Baker  Pitcher,  of  Syracuse,  New  York, 
A'nerica,  gentleman,  for  ImproTements  in  apparatus 
fbr  regulating  motive-power  engines.    October  2 
Biz  moDthi. 
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Dominique  Juliao,  of  Sorguet,  Prance,  for  im- 
proyementa  In  extneting  the  colouring  properties 
of  madder,  and  in  rendering  xxutuX  the  water  em- 
ployed in  eueh  proeessea.  August  36 ;  aix  months. 

George  Jordan  Flrroin,  of  Lambeth-street,  Good- 
man's-flelds,  manufkcturing  chemist,  for  improTO- 
ments  In  the  manufheture  of  oxalate  of  potass. 
August  23;  six  months. 

Thomas  Wilks  Lord,  of  Leeds,  York,  flax  and 
tow  machine-maker,  and  George  Wilson,  director  of 
the  flax-works  of  John  Fergus,  Esq.,  M.P ,  Fife, 
North  Britain,  for  a  machine  to  open  and  clean 
tow  and  tow  waste  Arom  flax  and  hemp,  and  other 
similar  fibrous  substances,  and  an  improved  mode 
of  piecing  straps  and  belts  for  driving  machinery. 


and  a  maddne  for  effecting  the  same.  (Being  a 
communication.)    August  27;  six  months. 

Richard  Fletcher,  of  Blaokdowns  Farm,  Ebring- 
ton,  Gloucester,  llumer,  for  an  improyement  in  ob- 
taining motive  power.    August  29 ;  four  months. 

Henry  Dircks,  of  Moorgate-street,  London,  engi- 
neer, for  improvements  in  the  nunufkctnre  of  gas. 
In  gas  burners,  and  in  apparatus  for  heating  by  gaa 
September  1 ;  six  months. 

Richard  Archibald  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Co.,  of  166,  neet-street,  London, 
Patent  Agents,  for  an  improved  method  of  maau- 
Ihoturing  screws.  (Beiagaeonununication.)  Sep- 
tembers; six  months. 
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James  Whltelaw,  of  Johnstone,  RenAnew,  North 


Britain,  engineer,  for  improvements  in  steam  en- 
gines.   August  22. 

William  Mather,  and  Colin  ICather,  of  Salfud, 
engineers,  and  Ferdinand  Kaselowsky,  of  Berlin, 
Prussia,  engineer,  for  ImprovemenU  for  washing, 
steaming,  diring,  and  finishing  cotton,  linen,  and 
woollen  tabrfcs.    September  5. 


David  Farrar  Bower,  of  Hunslet,  Leeda,  York, 
msnufaeturing  chemist,  for  certain  improvements 
in  preparing,  rating,  otherwise  called  rotthig,  and 
fermenting  flax,  line,  grasses,  and  ottier  fibrous 
varetable  substances.    Mptember  8. 

William  Johnson,  of  Millbank,  Westminster, 
gentleman,  for  improvements  la  apparatus  for 
weighing  goods.    September  9. 
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James  Ljrsander'Hale, 

C.  K.  M....  Canton-place,  Lsmbeth Firewood. 

George  Pate  Cooper   ...  Suffolk-street,  Pall-mall  Gorget  shirt. 

Richard  Clayton Gresham-street   Swimming  glove. 

Thomas  Humphreys  ...  Bridge-wharf,  Deptford American  fire-lighter. 
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William  Rowden... ......  Northampton  ....^ Thumb-screw  lever-truss. 

Joseph  William  Lea  ...  Birmingham m....—  Knife-cleaner. 

Robert  Watson  Savage.  St.  James's-aquare Invisible  door-spring. 

Srr<Uum. 
In  Abstract  of  Mr.  Ross's  Specification,  No.  1468,  p.  256,  top  of  second  column,  for  "a  compound  to- 
and-fko  and  up  and-down  movement  of  the  lashing  fan,"  8ce,,  read  "the  compound  to-and-ft'o  and  up-and- 
down  movement,  the  lashing  Ikn,"  ftc. 
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(Patent  dated  November  12,  1850.    Specification  enrolled  May  IS,  1851.) 

Mr.  W1M8HOB8T,  the  shipbuilder,  who  was  the  int  penon  to  apply  the  Berew  to 
sailing  vessels  as  an  auxiliary  propelling  power,  samelr,  in  the  NoveUy^  built  about  ten 
years  ago,  and  who  has  ever  since  continued  to  exert  himself  with  a  most  praiseworthy 
perseverance  to  bring  into  general  mercantile  use  this  combination  of  tne  powers  of 
wind  and  steam,  has  now  patented  a  number  of  improvements  in  relation  thereto, 
which  may  be  considered  as  exhibiting  the  matured  results  of  his  long  practieal 
experience  in  this  branch  of  naval  combiuBtion,  and  of  the  great  ingenuity  and  skill 
he  has  brought  to  bear  upon  it. 

The  first  object  with  Mr.  Wimshurst  has  been  to  improve  the  method  of  applying 
steam  power  to  the  working  of  the  screw.  He  would  still,  as  in  the  Novelty, 
apply  the  power  directly  to  the  screw-shaft,  without  the  intervention  of  ffearing  or 
any  other  kind  of  multiplying  power ;  but  he  would  prefer,  it  seems,  before  every 
other  description  of  engine,  one  on  the  rotary  principle,  constructed  in  the  maimer 
represented  in  figs.  1  to  8  inclusive  of  the  accompanying  engravings.  Fig  1  is  an 
end  elevation  of  Mr.  Wimshurst's  proposed  engine ;  fig.  2,  a  transverse  section  |  fig.  3, 
a  longitudinal  section ;  and  figs.  4,  5,  6,  7,  and  8,  separate  views  of  different  parts 
detached  from  the  others. 

In  its  general  stmetBrs  tUs  engine  so  far  ressoftliles  others  of  Its  class,  that  the  power 
is  obtained  by  means  of  a  dmm  revolvlBf  eoMBtrioally  within  aa  external  cylinder,  and 
the  pressure  of  steam  against  a  series  of  piitoBs  SBOcessively  protruded  frosn  the  drcom- 
ference  of  the  dram  as  it  revolves  {  but  It  differs  froBi  others  in  the  following  among  other 
important  particulars : 

Fint,  The  external  cylinder  is  bored,  not  of  a  perisctly  oirctilar  form  as  osnal,  but  of 
unequal  diameters  at  certain  points,  by  which  a  Bearer  correspondence  to  the  eccentric 
path  described  by  the  pistons  carried  by  the  inner  drum  Is  obtained. 

Second,  The  pistons  have  their  chief  l^earing  polntf  on  aati*fr(etioB  rollsn  (withm  the 
recesses  of  the  drum)  whereby  the  frictiooal  rtsistanee  to  their  movements  is  reduced  to  a 
minimum,  or  as  nearly  so  as  may  be. 

And  ihirdt  the  steam  is  admitted  (dorhig  the  i^rward  and  oidlaary  course  of  the  engine) 
from  below  into  the  external  cylinder,  and  by  its  upward  preMure  on  tiie  pistons  serves  in 
a  great  measure  to  relicTe  the  bearings  and  external  cylinder  from  the  weight  and  friction  of 
the  moving  parts  of  the  engine. 

In  the  figures,  A  represents  the  bed  or  foundation  plate  of  the  eogine.  B  the  external 
cylinder  which  has  the  peculiar  form  above-mentioned  given  to  it  by  poring  it  from  three 
centres  in  manner  following  : — Assuming  the  diameter  of  the  eyltader  to  be  60  inches,  it 
is  in  the  first  instance  bored  out  of  a  true  circle  from  a  as  the  oeatre  in  the  diagram,  fig. 
1* ;  the  centre  or  axial  line  of  the  boring  tool  is  then  shifted  in  a  vertical  line  from  a 
towards  b,  about  one-eighth  of  an  inch,  or  about  a  fifty- third  part  of  the  cylinder's  dia- 
meter ;  which  being  done,  it  is  again  shifted  in  a  horisontal  direetion  towards  d,  about 
three-eighths  of  an  inch,  or  about  160th  part  o^  the  diameter,  which  will  bring  the  axial 
line  of  the  cutter  bar  to  the  point  /.  The  tool  is  then  pleoed  at  such  a  distance  from  the 
last  centre  that  it  shall  just  touch  the  clrcumfereotial  point  f »  about  2  inches  above  d,  and 
while  it  is  in  this  position,  a  cut  is  made  through  the  dflin^r  wom  end  to  end,  whereby  a 
lune- shaped  piece  is  cut  away  as  indicated  b^  the  dotted  Ihife.  To  make  the  lower  side  of 
the  cylinder  of  a  corresponding  shape,  a  similar  leries  of  operations  is  gone  through ;  that 
is  to  say,  the  cutter  bar  is  first  shifted  from  the  centre  e  towards  c,  one-eighth  of  an  inch, 
and  next  horizontally  towards  d,  about  three*ei|hths  of  an  inch,  when  a  third  cut  ia  made 
through  the  cylinder  from  end  to  end  as  before  Tbeginniag  at  the  point  A,  about  two  inchea 
from  the  under  side  of  d).  The  slight  ridges  left  by  boring  from  different  centres  are  to 
be  then  worked  off,  and  the  internal  surface  of  the  o|llBder  to  be  rendered  quite  smooth. 
The  result  of  the  pecaliar  form  thus  given  to  the  interior  of  the  external  cylinder  is  that, 
although  the  inner  drum  is  revolving  eccentrically  to  the  outer  cylinder,  yet  the  pistons, 
which  are  of  one  continuoas  length,  passing  through  the  inner  drum,  are  kept  nearly  in 
constant  contact  with  the  inner  surfvce  of  the  external  cylinder,  and  with  aa  little  more- 
ment  of  the  necessary  packings  as  may  be.  C  is  the  inner  drum,  which  may  be  cast  wholly 
solid  or  partially  hollow  (as  shown  in  fig.  4),  and  is  divided  by  six  slots  or  recesses,  for  as 
many  pistons  to  work  in^  into  six  segments,  eS  ^S  ^*y  c^,  eS  c^«    C^C^  are  bosses  which 
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*ra  •ttied  to  tbe  endi  of  the  dmm  (reTolTtnr  yltb  tt)  fw  the  double  pnrpote  qf  (Irngtheii- 
log  the  dram  ind  aSording  ■  rMdj  meuu  of  pacVinr  it  it  the  endi.  DD  are  two  >b>fti 
that  ere  kejed  on  oae  line  wUb  the  tno  bowei,  iiiirMrtled  bj  iniUble  lUadirdi  FP,  or 
the;  ipaT  be  lapported  b;  beuiogl  affixed  to  the  endi  GE  of  the  oaler  ofllader  ;  theie  tire 
•h^  form  the  maiu  ihaft  oF  the  engine,  which  maj  be  coupled  to  mj  olber  machinery. 

Tbe  detail)  of  the  mode  of  picliiii|  the  drum  (t  the  cud  tif  Bhoirn  in  llig.  3)  and  ia 
4n-  J  and  a.  A  metallic  hoop  H  (fig).  7  •od  B)  it  glipped  looiely  OTcr  each  of  the  boiaei 
CC;  connected  with  the  hoop  theie  U  a  mElallia  nog  y'j  y'y*  are  legnxnCal  pieceaof 
netal,  batweea  which  tad  the  ring  y'  and  the  boue)  there  aie  ioKrCed  packingi  (of  carle 
or  anf  gsitahle  jielding  material),  t/'t*  are  piuchini  iciewf,  hj  which  the  prmara  gifea 
to  the  cork  or  other  jjieldiog  packing  li  regulated  i  for  regolating  the  pretinre  of  the  ring 
jr*  agiJDit  tbe  cjliader  corer,  there  lie  pinchiog  acrewl  piued  through  the  hoop  Q. 

The  aegoienti,  packing  ring),  and  hoops  are  ^ecvred  to  the  boai  bj  acrew  bolta  y'r*,  w 
that  thej  all  reioWe  along  with  the  inner  drum.  When  the  drum  reiolrea,  the  Inocf  edge 
of  tbe  metallic  ring  packicga  rum  agiiuat  tbe  inoer  edge  of  Ihe  ejliuder  eoTer  (renderiag 
that  part  ateam  tight),  but  lo  prerent  them  or  the  bearing*  From  being  tqJBred  b]  tbe  heat, 
the  whole  are  ineloaed  in  caaei  SS,  which  may  be  filled  with  water  or  other  liquid,  nod  made 
also  iteam-tight  roqod  the  ibafti  DD  bj  maaoi  of  packing),  BDch  a)  repreiented  in  the 
plan  fig.  4.  TT  are  the  packing*,  which  are  formed  of  coik  or  aome  other  like  jiclding 
material.  T*T>  are  gaikini,  and  T'T^  metallic  block)  bj  which  the  packiogi  are  prsMM 
■nintt  tbe  ibaft  bj  meant  of  the  pinching  icrawa  T*T*. 

Fig.  1.  Kg.  ;.  Hf.  is  rif.  4. 


U  U  aro  the  pbto)i*,  which  aro  of  a  nctaogabr  toim,  a>d  ooBaeoted  tefctbar  In  palri 
byBieoHof  ban  VV,  which  are  piMid  throi^h  th«  pUoM,  Mid  Mcored  at  the eoilB  h; 
•otiwa )  for  whirb  acrewt  or  Dota  might  be  lobiititaled.  Each  pair  of  ^toa*  woth*  to  and 
Ira  throngh  Ihi  dram  in  the  reooaaa  mad*  tor  then,  and  the;  bear  at  the  tidea  igiinat  imti- 
Melioo  rollara  XX,  placed  at  different  diatancet,  bat  ■war  to  tha  eitramitie*  s(  Ihaae 
veceaaa*  (when  thepietona  art  folly  pratndedtiOB  the  dram.)  To  keep  thaw  aMi-frictiOD 
roller*  true  in  everj  change  of  poiilion,  thej  hare  at  their  eod)  tmall  pinion  gaidai  mm 
(lee  fig.  5).  wbirh  gear  into  Gied  rack*  n  n  within  the  receiae)  in  tbe  body  of  Ihe  drum. 
The  plilona  ire  rendered  steam-tigbt  by  mean)  of  packing),  which  tie  in)erted  it  f'y'  in 
pieton*,  ranning  parallel  to  the  Tecet>ea,  and  prened  by  spring*  agalnat  the  aide*  of  tbe 
giooTat  bj  wbuh  meani  the  )teua  ii  prereoted  from  paaaing  throngh  into  the  tdoodoa 
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■ida.    W  W  are  eapi  or  hetd-piecet,  which  are  affixed  on  the  outer  ends  of  the  piitoDi, 
and  made  on  their  mbbing  inrfaoee  of  a  convex  form  ;  and  x  f  are  metallic  packings,  which 
are  inserted  into  these  caps  at  the  extreme  points  where  they  come  in  contact  with  the  exte- 
rior cylinder.    To  keep  these  packings  pressed  ont  against  the  inner  face  of  the  external 
Slinder,  they  are  acted  on  by  spiral  or  other  suitable  springs  inserted  in  recesses  made  in 
e  pistons  and  caps.    The  springs  are  each  coYcred  by  a  plate,  between  which  and  the 
metidlic  packing  a  gaskin  u  inserted,  if  required,  or  any  other  suitable  peeking,    e^  e* 
are  the  induction  or  steam  ports  (supposing  tlie  engine  to  be  rerolving  in  the  direcdoa 
Indicated  by  the  arrows),  and  b^  b*  the  eduction  steam  ports ;  c  is  a  rerersing  slide,  which 
Is  worked  when  necessary  by  means  of  the  hand-wheel  O,  and  the  pinion  O'  and  nek  O*, 
the  last  of  which  is  affixed  to  the  spindle  of  the  rcTersing  slide ;  if  is  the  exhaust  port. 
The  steam  ports  and  passages  a^a^  and  b^b'  open  into  the  cylinder  at  different  parte  of 
its  dreumferenoe,  which  enables  the  steam  to  be  worked  more  or  less  expansiTely  at  plea- 
sure, without  the  necessity  of  haying  a  separate  expansion  Talve  for  the  porpoee.    If  it  is 
desired  to  work  the  steam  expansively,  then  the  reversing  slide  valve  is  so  placed  over  the 
ports  that  it  admits  the  iteam  only  into  the  lower  one  (a^),  in  which  ease  the  quantity  of 
steam  admitted  behind  the  piston  during  one- sixth  of  a  revolution,  after  passing  the  port, 
has  to  expand  in  the  compartment  contained  between  that  and  the  next  sncceediog  platoDt 
till,  after  having  traversed  over  about  one-half  the  entire  circumference  of  the  cylinder,  it 
ultimately  escapes  through  the  exhaust  port,  the  compartment  having  progressively  increased 
In  capacity  during  nearly  the  whole  time,  whereby  the  fdl  expansive  force  of  the  steam  la 
brought  into  action  upon  the  piston,  and  transmitted  to  the  main  or  driving  shaft  of  the 
engine.    If  the  steam  employed  in  giving  motion  to  the  engine  Is  not  to  be  so  mnoh 
expanded,  then  the  reversing  riide  is  pushed  further  up,  so  as  to  open  l>oth  the  ports  e^  and 
a*  for  the  supply  of  steam ;  and  when  this  is  the  case,  the  steam  entering  by  the  port  «^, 
afler  acting  through  one  fourth  of  a  revolution.  Is  further  augmented  by  steam  through 
the  port  ifi,  so  as  again  to  fill  the  compartment  with  steam  at  the  same  pressure  as  that  In 
the  steam  pipes.    After  producing  its  usual  effect,  or  impelling  the  pistons  and  shaft,  the 
steam  escipes  by  the  passages  6'  2^,  and  so  on  continuously.     Sometimes,  instead  of  open- 
ing the  parts  a^  and  b^  to  their  fall  extent  for  supplying  the  stesm  to  the  engine,  I  only 
partially  open  them,  so  that  the  pressure  of  steam  admitted  behind  the  piston  in  the  first 
Instance  may  be  less  than  that  contained  in  the  l>oiler ;  when  such  is  the  ease,  a  separate 
set  of  passages  (either  cast  along  with  the  cylinder,  or  pipes  may  l>e  substituted  for  theae 
passages),  and  v^ves  are  employed  for  admitting  ti^e  full  pressure  of  steam  behind  the  pis- 
tons, after  they  have  advanced  a  portion  of  their  course  under  the  influence  of  the  Iow> 
pressure  steam.    The  reversing  of  the  engine  is  effected  by  simply  moving  down  the  sUde 
c,  so  that  It  may  admit  the  steam  to  the  ports  b^  b^,  and  put  the  ports  a^  a'  in  communi- 
cation with  the  exhaust  port  d. 

In  laige  engines,  it  will  be  further  necessary  to  shut  off  the  steam  by  the  throttle  valve 
previous  to  moving  the  reversing  slide  valve.  G  is  the  condenser,  which  I  have  placed  over 
the  engine,  considoring  that  the  nearer  the  condenser  is  to  the  level  of  the  water-line  of  the 
vessel  (when  the  engine  is  used  for  marine  propelling),  the  less  will  be  the  back  pressure 
upon  the  air-pump  piston.  The  condenser  Is  enclosed  in  an  outer  casing  6',  the  inter- 
vening spaoe  being  kept  constantly  filled  with  the  injection  water,  which  is  allowed  to  flow 
through  It  into  the  oondenser,  whereby  the  temperature  of  the  condenser  is  kept  at  a  com- 
paratively low  state.  H  is  a  double-acting  air  pump,  the  plunger  of  which  is  directly  con- 
nected to  the  piston  of  an  anxiliary  '*  donkey  engine"  J,  which  in  most  cases  I  prefer  to 
having  the  air  pump  worked  by  the  rotary  engine  itself,  as  that  would  be  revolving  at  too 
high  a  velocity  for  conveniently  connecting  the  air  pump  directly  to  it.  When,  however, 
the  rotary  engine  is  of  great  power,  and  the  cylinder  of  coniiderable  length,  then  an  auxl* 
liary  shaft  may  be  employed  to  give  strength,  or  prevent  any  risk  of  fraoture  from  torsion ; 
the  auxiliary  shaft  in  such  case  would  be  placed  parallel  to  the  main  shaft,  and  be  connected 
to  it  by  wheel  gearing  placed  at  both  ends  of  the  cylinder.  By  adopting  an  arrangement 
of  this  sort,  the  auxiliary  shaft  may  be  made  to  revolve  with  much  leu  velocity  than  the 
main  shaft,  and,  under  such  circumstances,  might  be  employed  for  working  the  air  pump. 
K  Is  a  steam  cylinder,  the  piston  rod  of  which  forms  the  slide-valve  spindle  of  the  eyllndier 
J ;  the  slide  valve  of  the  cylinder  K  is  worked  by  tappets  affixed  to  the  piston  rod  of  the 
air  pwnp. 

Although  this  engine  is  presented  to  us  as  more  especially  applicable  to  marine 
propulsion,  yet  the  reader  will  understand  that  Mr.  Wimshurst  by  no  means  confines 
himself  to  this,  or,  indeed,  any  particular  application  of  it.    The  first  trial  made  of  it 
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has,  in  fict,  been  made  on  land,  and  the  first  proofs  which  Mr.  Winshurtt  has  been 
i^le  to  produce  of  its  capabilities  have  been  deriTed  from  its  application  as  a  sta- 
tionary prime  mover.  We  refer  to  an  engine  which  has  been  constructed  on  this 
Slan  by  the  Butterley  Iron  Company,  and  is  now  in  constant  use  there.  Of  the 
imensions  and  performances  of  this  engine,  the  following  is  an  authentic  account : 
*<  The  diameter  of  cylinder  is  60  inches,  length  of  piston  40  inches,  width  1 2 
inches ;  effective  area  of  piston  450  square  inches,  equal  to  5-feet  stroke ;  pressure 
of  steam  in  the  steam-box  20  lbs.,  pressure  on  the  piston  IS  lbs.  The  engine  was 
tested  by  a  break  applied  to  a  6-feet  friction  wheel  keyed  on  the  shaft,  with  a  groove 
in  the  edge  to  receive  a  band  5  inches  wide ;  lever  applied  5  feet  on  a  4.inch  ful- 
cmm;  weight  on  the  end  of  lever  672  lbs.;  speed  of  engine  65  revolutions  per 
roinate«  If,  therefore,  we  multiply  672  by  15 » 9580  lbs.  on  the  circumference, 
which  is  18  feet  9  inches  x  65 per  minute*  1228  feet  x  9580 lbs. «» 856  horses  power 
(at  33—000  lbs.)  as  indicated  by  the  break.  But  if  we  take  the  pressure  on  the  pis- 
ton and  its  velocity,  we  shall  find  it  much  less;  that  is  to  say  450  area  cf  piston, 
18  lbs.  pressure —5850  lbs.,  65  revolutions;  rate  of  piston  1040  feet  per  minute  => 
184  horses  power.  The  diflerence  la  to  be  thus  accounted  for :  The  friction  wheel 
worked  in  oil,  and  in  all  engines  some  allowance  must  be  made  for  friction,  but  in 
this  instance  the  indicator  was  applied  to  the  piston,  and  at  the  minimum  pressure  of 
1  lb.  of  steam  the  engine  msde  near  thirty  revolutions  per  minute.  After  resJtiing 
these  satisfactory  results,  it  was  determined  to  test  this  engine  at  the  Great  Britain 
coal-pit,  belonging  to  the  Butterley  Company.  All  we  had  to  do,  was  to  bury  two 
railway  sleepers  in  the  ^ound,  and  to  place  our  engine  on  them,  securing  it  with 
six  screw-bolts.  At  this  trial  we  had  no  balance  of  any  kind,  do  break  or  gear- 
work;  but  a  single  rope  brought  direct  to  10  feet,  drew  up  the  weight  of  rope, 
26  cwt.,  basket  18  cwt.,  chain  3  cwt.,  and  18  cwL  of  coal,  together  60  cwt., 
175  yards  in  32  seconds » 10 15  per  minute « 205  horses  power.  At  this  time  the 
pressure  in  the  steam-box  was  28  lbs.  x450  area  of  piston— 12400,  rate  of  piston 
57  revolutions,  or  912  feet  per  minute— 331  horses  power  (at  33 '000  per  horses 
power).  This  would  indicate  greater  power  than  the  weight  raised  by  126  horses 
power,  which  is  no  doubt  to  be  imputed  to  friction  on  the  pulleys,  &c.  The  whole 
of  this  was  done  under  the  greatest  command  without  the  break ;  when  the  steam 
was  shut  ofl^,  the  engine  stopped  almost  instantaneously,  and  when  the  weight  was 
lowered,  and  the  steam  shut  ofi;  the  whole  weight  would  dance  or  spring  up  with 

the  rope." 

{To  be  continued  in  our  next.) 


OKriOIBMCT   OF    THB  BXISTINO  AXRANOBMBNTS    FOR   THB   BXTINCTION  OF   PCRBS. 


The  frequent  occurrence  of  destruc- 
tive conflagrations  in  the  metropolis,  the 
acknowledged  efficacy  of  Sir  Samuel 
Bentham's  arrangements  for  the  prompt 
extinguishment  of  fire  (see  ante  p.  166, 
current  vol.),  together  with  its  applica- 
bility in  a  partial  manner  in  all  situations 
where  any  of  the  water  companies  have 
mains,  indicate  that  it  would  be  well 
worth  the  while  of  many  private  persons 
to  adopt  his  invention  immediately,  with- 
out waiting  for  a  general  introduction  of 
the  measure,  as  recommended  by  the 
General  Board  of  Health. 

Sir  Samuel  grounded  his  proposal  to 
the  Admiralty  of  13th  February,  1797, 
on  a  consideration  of  "The  immense 
losses  that  have  been  sustained  in  con- 


sequence of  the  devastations  of  repeated 
fires  in  His  Majesty's  Dockyards,"  and 
recommended  in  general  terms  the  fire- 
extinguishing  works,  which,  early  in  the 
present  century,  were  carried  into  execu- 
tion at  Portsmouth  according  to  his 
plans  ;  they  provided  a  great  supply  of 
fresh  water,  and  also  for  the  raising  sea- 
water  for  the  extinguishment  of  fire,  as 
already  shown. 

An  ample  supply  of  water  for  this  pur- 
pose is  already  furnished  throughout  Lou- 
dun  by  the  several  water  companies; 
their  mains,  with  fire-plugs  upon  them, 
are  laid  along  all  of  our  principal  streets ; 
the  adaptation  of  those  plugs  to  the  recep- 
tion of  hose  is  all  that  is  wanting  to 
carry  into  effect  the  proposal  to    Sir 
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Robert  Peel^  MRrhlih  appeared  in  No. 
1464  of  the  Meehanici*  Magaxine,* 

In  the  present  state  of  the  water-tup- 
plj  question,  it  cannot  be  supposed  that 
any  of  the  water  companies  would  be  at 
the  expense  of  altering  their  fire-pings, 
but  they  would  probably  git e  permission 
to  priyate  persons  to  adapt  at  their  own 
cost  the  ilre-plugs  on  the  mains  to  the 
reception  of  fire-hose.  This  might  be 
done  by  a  Joint  subscription  amongst 
neighbours  for  the  protection  of  private 
dwellings ;  and  in  the  case  of  many  manu  - 
facturers,  the  small  cost  of  a  screw-plog 
and  suitable  hose  would  be  but  a  trifling 
premium  paid  for  the  security  thus 
afibrded  against  extensive  conflagration ; 
now  that  Hamburgh  is  in  proof  that  the 
introduction  of  Sir  Samuel's  plan  is  to 
the  interest  of  insurance  companies,  they 
might  possibly  diminish  the  rate  of  in- 
surance on  property  whenever  it  might 
be  protected  by  eAcient  apparatus  for 
throwing  water  direct  from  the  mains. 

Sir  Samuel's  views  extended  from  the 
first  far  bevond  the  boundaries  of  a  dock- 
yard; in  his  first  proposal  of  1797,  it 
was  specified  that  tne  water  mains 
**  might  be  extended  without  the  limits 
of  the  dockyard  to  the  gun  -  wharf, 
victualling  premises,  barracks,  and  other 
public  establishments;'*  he  observed 
that  snch  an  undertaking  on  the  part  of 
Government  would  aflbrd  an  example  to 
the  public,  and  concluded  his  proposal 
thus,  "  The  reasons  for  affording  the 
security  above  -  mentioned  to  the  naval 
establishments  near  Portsmouth  seem  to 
apply  equally  to  all  other  establithments 
elsewhere  in  proportion  to  their  impor- 
tance. Where  the  establishment  is  less 
extensive  the  expense  would  be  propor- 
tionably  less.  In  the  instance  of  Plv- 
mouth  Dockyard,  the  water  is  already 
sufiiclently  elevated  to  be  laid  in  accord- 
ing to  the  mode  here  proposed  without 
the  necessity  of  raising  It  by  machl- 
nerv." 

To  what  public  establishments  other 
than  the  Royal  Dockyards  has  his  plan 
to  this  moment  been  adopted?  Snips 
have  been  on  fire  in  Portsmouth  Yara, 
and  the  flames  have  there  been  speedily 
extinguished  by  Sir  Samuel's  apparatus ; 
where  no  such  works  exist,  the  other 
day  at  Havre  (Prance),  two  costly  ships 


■  Brratam  Id  that  Nomber,  ptgv  IW,  last  Una 
1>ut  one,  for  "  immoreable^rMd  "  moveable.** 


were  burnt  on  the  stocks.  We  have  had 
a  House  of  Commons  consumed,  a  Royal 
Exchange,  important  buildings  in  tha 
Tower  of  London,  ftc,  all  long  after 
the  efficacy  of  the  Portsmouth  Works 
had  been  experienced :  may  it  not  then 
be  presumed  that  had  the  example  been 
followed  in  regard  to  public  establish- 
ments generally,  many  of  those  that  have 
been  destroyed  by  Are  would  be  remain- 
ing to  us  at  the  present  day  P 

There  is  a  steam-engine  for  raising 
water  near  Trafalgar  -  square;  why 
should  it  not  force  water  in  ease  of  fire 
for  the  protection  of  the  public  buildings 
in  the  vicinity?  Why  should  not  fire 
hose  be  immediately  fitted  on  the  mains 
that  supply  water  around  the  Royal 
Exchange,  the  Bank  of  England,  Uie 
Mansion-house,  that  beautiful  structure, 
St.  Stephen's,  Walbrook,  the  Guild- 
hall, &c.,  &c.? 

The  mode  of  altering  fire-plugs  might 
not  be  so  well  contrived  if  left  to  difier* 
ent  private  persons  as  If  some  general 
plan  were  followed ;  but  is  it  wise  by 
waiting  for  perfection  to  forego  a  minor 
good  attainable  at  small  expense  ?  The 
chief  inferiority  of  separate  to  com- 
bined arrangements  would  arise  firom 
the  want  in  the  former  case  of  a  well- 
organised  and  numerous  set  of  persona 
always  at  hand  to  work  fire -extinguish- 
ing hose  This  was  a  difficulty  at  Ports- 
mouth ;  the  police  of  the  yard  was  not 
to  be  interfered  with ;  but  Sir  Samuel 
placed  all  the  fire-extinguishing  worka 
under  the  responsibility  of  the  master- 
millwright,  who  was  entirely  under  his 
(Sir  Samuel's)  oontrol.  By  the  fifth 
article  of  his  instructions,  officially  given, 
1805,  he  made  the  roaster- millwright 
responsible  for  the  good  repair  of  the 
steam  engine,  and  for  its  being  "kept 
in  full  working  order."  The  water  com- 
panies may  be  depended  on  in  this  re- 
spect ;  but  another  article  of  the  instruc- 
tions, the  eighth,  would  be  to  be  attended 
to  in  private  establishments  by  some 
person  appointed  by  the  master ;  it  is  an 
important  article,  namely,  "  that  all  the 
apparatus  prepared  for  extinguishing  fire 
be  kept  in  good  repair,  and  in  consiant 
readinese  to  work^  night  as  well  as  day.*' 
Farther,  the  master- millwright  was  to 
cause  all  the  engine-keepers  and  la- 
bourers "  To  be  properly  instructed  in 
the  management  of  the  penstocks,  alao 
of  the  pipes  and  cocks  for  supplying 
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water  to  tbe  different  parts  of  tbe  yard, 
80  that  they  majr  be  enabled  to  render 
the  greatest  ponible  service  in  ease  of 
fire."  The  master-millwright  was  far- 
ther to  require  "  four  persons,  taking  it 
by  turns  weekly,  to  remain  every  niaht 
in  the  engine-house  of  the  wood-mills, 

.  .  that  they  may  he  in  readiness  in 
ease  of  fire  happening  in  the  night,*'  9ie. 

The  manager  of  a  publio  establish* 
nent,  or  a  private  mannfMsturer,  would 
have  to  assign  to  some  amongst  his  own 
people  the  duty  of  remaining  on  the 
premises  at  night,  but  it  would  be  little 
onerous  were  sueh  men  relieved  at  about 
one  o'elook  in  the  morning,  so  that  each 
of  them  would  have  a  portion  of  the 
night  for  sleep.  So  in  a  manufactory 
where  some  hundreds  of  men  might  be 
employed,  it  would  be  only  some  few  of 
them  Uiat  need  to  be  instrueted  In  the 
screwing  on  the  hose  to  the  fire-plug  and 
the  management  of  the  hose  when  so 
applied. 

The  pHMBpt  application  of  water  on 
the  first  outbreak  of  fire  is,  by  all  who 
have  considered  the  subject,  affirmed  to 
be  of  infinite  importance ;  it  is  on  this 
account  that  persons  on  the  spot  are  pro- 
posed to  have  immediate  means  of  bring- 
ing fire-extinguishing  apparatus  into  use 
— ^not  with  the  most  distant  view  of  dis- 
pensing with  the  eminent  servieea  of  the 
Fire  Brigade,  and  other  firemen ;  for  it 
is  these  valuable  bodies  of  brave  and 
experienced  men  that  are  most  to  be 
depended  on  for  the  extinguishment  of 
fire  that  has  gained  any  eoniiderable 
head ;  so  they  also  on  arriving  at  the  spot 
would  be  beat  capable  of  employing  with 
the  greatest  effect  the  powerful  means 
afforaed  by  hose  and  jets  supplied  with 
water  immediately  from  mains. 

Id.  S.  S. 


HINTS  FOR  TBI  llfrBOVBlCailT  OV 
HOSPITALS. 

Ardcle  XXII.  of  Sir  Samuel  Bent- 
ham's  ''Desiderata  in  a  Naval  Arse- 
nal" specified  essentia]  requirements  in 
a  naval  hos|ntal,  and  as  they  seem  equally 
desirable  in  every  hospital  for  the  recep- 
tion of  the  sick  and  wounded,  they  may 
be  worth  insertion  in  the  Mechanics 
Magazine.  The  altiole  ran  as  follows : — 

"  XXII. 
**  That  in  regard  to  a  naral  and  ma- 


rine hospital,  it  should  he  contrived  no 
less  with  a  view  to  the  prevention  of  the 
spreading  of  contagion  than  to  the  reco- 
▼ery  of  the  sick  and  wounded ;  that 
there  should  be  an  appropriate  room  for 
the  immediate  reception  of  the  sick,  tot 
the  changing  their  apparel,  and  other 
operations  necessary  in  regard  to  clean- 
liness at  their  first  entrance ;  that  there 
should  he  the  easiest  means  of  removing 
patients  from  place  to  place ;  that  apart- 
ments should  be  provided  for  naval  offi- 
cers of  different  ranks,  as  well  as  for  sea- 
men ;  that  not  only  separate  apartments 
should  be  provided  for  contagious  disor- 
ders, but  that  the  communication  with 
the  parts  of  the  building  oontahiing 
patients  afflicted  with  such  disorders 
should  be  capable  of  being  completely 
out  off  from  other  parts  of  the  hospital, 
and  that  the  portion  of  the  building  so 
cut  off  should  be  in  a  great  degree  varia- 
ble at  pleasure ;  that  the  separation 
should  nevertheless  be  such  as,  whilst  it 
prevents  communication  of  contagion, 
admits  of  the  inspection  of  those  who, 
without  being  in  immediate  attendance, 
have  superintendence  of  the  sicki  that 
means  of  giving  supplies  should  be  pro- 
vided without  personal  Intercourse  with 
the  contagious  quarters ;  that  the  whole 
building  should  be  warmed,  ventilated, 
lighted,  and  fumigated  in  the  manner 
the  most  comfortable  and  healthy,  and 
so  as  to  prevent  the  spreading  of  conta-r 
glon;  and  that  it  should  be  furnished 
with  complete  medical,  surgical,  chemi- 
cal, culinary,  and  washing  apparatus } 
and  that  it  should  have  the  appendage  of 
an  airtng-ground,  and  a  chapel  for  this 
establishment  exclusively." 

The  above,  like  all  the  other  articles 
of  the  '* Desiderata,"  were  solely  intended 
to  indicate  what  was  desirable,  without 
regard  to  whether  it  already  existed  in 
practice  or  whether  It  was  new ;  but  in 
this,  as  in  most  articles,  there  are  many 
items  not  theretofore  nor  even  now 
attended  to, — such  as  easv  means  of  re- 
moving patients  from  place  to  place, 
complete  separation  of  contagious  quar- 
ters of  an  hospital  from  its  other  parts, 
ftc.  These  desiderata  were  not  set  down 
till  after  the  obtainment  of  precise  infor- 
mation in  regard  to  hospitals  in  general 
Ibr  the  sick  and  wounded,  particularly 
through  Sir  Gilbert  Blane,  the  gover- 
nors, physicians,  surgeons,  and  other 
officers  of  Haslar  and  Devonport  hospi- 
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Ulfl,  the  physician  of  one  of  the  greatest 
London  nospiuls ;  and,  not  content  with 
investigation  through  superiors  only, 
Sir  Samuel  inquired  of  patients  them- 
selves, of  different  classes,  by  what  fur* 
ther  accommodations  in  an  hospital  their 
sufferings  might  be  alleviated. 

A  few  of  his  contrivances  as  to  detail 
in  hospitals  are  noted  iu  a  paper  headed 
"  Hospital  Proiects,**  as  follows : 

"  The  ventilation  and  heating  of  each 
ward,  though  arising  from  the  same 
source  of  air  and  heat,  wholly  inde- 
pendent of  those  of  any  other  apartment ; 
this  not  only  to  enable  the  ventilation 
and  temperature  of  each  ward  to  be  at 
command  within  it,  but  also  for  the 
avoidance  of  contagion  and  tinpleasant 
smells. 

"  However  well  heating  might  be 
effected  by  general  apparatus,  still  an 
open  fire  in  each  ward,  on  account  of 
its  cheering  influence  on  the  sick ;  con- 
•eqi^ntly,  the  front  of  the  fire-grate  to 
expose  the  greatest  possible  surface  of 
radiant  heat  in  proportion  to  the  quan- 
tity of  fuel  consumed. 

"  A  system  of  pipes  for  hot  water  in 
every  ward,  so  arranged  as  to  pass  by 
each  bed,  its  patient  having  a  tap  within 
convenient  reach,  so  that  he  might  always 
have  hot  water  at  command  to  rinse  the 
mouth  or  mix  with  drink,  without  trou- 
ble to  the  nurse ;  connected  with  this 
pipe,  a  little  apparatus  to  keep  drinks 
warm,  as  in  many  disorders  frequent 
sips  are  more  grateful  than  distant  co- 

Slous  draughts.  In  winter,  water  for 
lis  purpose  might  be  heated  in  a  boiler 
behind  the  fire.  In  a  large  ward  the 
cost  of  such  an  apparatus  is  estimated  at 
sixpence  per  annum  for  each  bed. 

*'  Bedsteads,  especiallv  in  surgery 
wards,  instead  of  the  usual  fixed  ones,  to 
be  a  kind  of  cot  frame  formed  of  metal 
tubes,  and  having  loops  from  them  for 
the  insertion  of  poles,  in  the  manner  of 
those  of  a  sedan-chair,  with  sockets  also 
for  fitting  firmly  on  to  legs  fixed  to  the 
floor.  On  such  a  frame  a  patient  might  be 
removed  without  disturbance  in  a  hori- 
lontal  position,  whether  to  a  place  the 
most  convenient  for  changing  bedding 
or  clothing,  for  washing  and  dressing 
wounds,  or  to  or  from  the  surgery. 
After  severe  operations,  such  a  bed 
would  be  particularly  desirable. 

"  Lifts  nt>m  floor  to  floor,  large  enough 
to  receive  such  beds,  or  arm-chairs  for 


patients  suffering  great  prostration  of 
strength. 

**  Where,  as  in  towns,  extensive  air« 
ing-grounds  are  not  attached  to  an  hos- 
pital, the  roof  of  the  building  flat,  so 
that  it  may  be  appropriated  as  an  airing- 
place  for  convalescents  at  least. 

"For  accuracy,  uniformity,  and  to 
save    trouble,    physicians'  prescription 

Eapers  printed  in  columns.  The  columns 
eaded  perhaps  respectively  with  the 
number  of  the  bed,  day  of  month,  age 
of  patient,  pulse,  tongue,  medicines,  diet, 
special  directions,  nurses*  observations, 
house  surgeons*  ditto,  physicians'  ditto. 

"  Trays  for  medicines,  with  numbers 
corresponding  with  those  of  the  beds, 
whereby  the  chance  of  adminbtering 
wrong  medicines  would  be  much  dimi- 
nished. 

**  Communication  with  infected  quar- 
ters cut  off  by  glaied  partitions,  some 
of  them  in  smul  hospitals  rcmoveable 
at  pleasure.  In  large  buildings  on  the 
panopticon  principle,  the  wings  separa- 
ble from  the  centre  by  means  of  oimw- 
bridges." 

M.  S.  B* 

BRITISH  MUSKUM  MSS.  ON  SBIPBUII.DnrO 
AND   NAUTICAL  AFFAIRS. 

[The  following  memoranda  were  found  among 
Ihe  unpubllihed  papers  of  Sir  Samuel  Beatham. 
His  own  observations  are  given  in  Italics  to  dis- 
tingaisfa  them  ft-om  the  extracted  matter.] 

*'  2903.  2.  Sir  Will.  Petty.  QualiUes 
of  a  ship." 

'*  The  desiderata  in  a  ship  are : 

"1.  To  cut  the  water  easily  afore. 

<<  2.  To  draw  no  dead  water  astern. 

"3.  To  feel  her  rudder,  and  turn  very 
short  and  quickly. 

'*  4.  To  beat  off  head  seas,  not  to  dip, 
live  on  growne  seas,  and  not  rowle. 

'<  5.  To  bear  a  stout  sayle. 

"6.  To  lye  well  agrounde. 

"  7.  To  draw  little  water. 

**  8.  To  be  roomy  abaft. 

**  9.  To  lie  near  the  wind. 

"  10.  To  sale  well  both  by  and  large." 

"  Sir  Will.  Penn's  Papers. 

"3232.  l.^Thit  paper  relates  to 
Dockyard  management^  very  interesting 
after  the  first  25  or  30  pages  J' 

*'  Dialogical  discourses  of  Marine  Af- 
fairs." 

"2449.  5. -winter estwg,  might  be 
worth  publishing, 

"1.  Naval  force  of  Great  Britain  by 
an  Officer  of  Rank.    1791. 


<l 


•  » 
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i'  Chad  about  arming  and  manning. 

*'2.  Treatise  oo  the  Science  of  Ship- 
bailding,  by  Isaac  Blackburn,  Ship- 
builder, Plymouth,  1817.     Good,*' 

"  Nautical  Tracts. 

"  A  practical  plan  for  manning  the 
Royal  Nayy  without  impressment,  by 
T.  Trotter,  M  D.,  in  a  letter  to  Lord 
Exmouth,  1819. 

''A  fleet  of  60  sail  of  the  line,  with 
the  U9ual  proportion  of  small  vesiels, 
might  at  all  timet  be  ready  for  sea 
in  six  weeks  Ten  thousand  troops 
might  be  embarked  for  duty  in  a  month." 

lie  appears  to  be  an  invalid,  resident 
at  Newcastle' on-  Tyne. 

*'  Series  of  Essays  describing  new 
systems  and  inventions  relative  to  tlis 
Navy,  by  A.  Bosquet,  1818. 

"  Good    expedients  for  prevetJing 
foundering  from  leakage ;  and  recom- 
mending pigments  for  preserving  ships 
from  decay. 


<« 


THM   *' AMBKICA        AMD  SLIDING  KBSLS. 

The  success  of  the  America  seems 
likely  to  arouse  investigation  as  to  the 
variooB  peculiarities  by  means  of  which 
that  success  was  obtained.  It  turns  out 
that,  among  other  novelties,  she  had 
sliding  keels  2  and  probably  this  contri- 
buted not  a  little  to  her  triumph. 

Sliding  keels,  however,  are  well  known 
to  have  been  the  Invention  of  the  late 
British  admiral.  Sir  John  Schank,  though 
some  one  under  the  signature  of  '*  Breeze  " 
spoke  of  them,  in  the  United  Service 
Gazette  of  the  20th  uU.,  as  having  ori- 
ginated in  America.  In  the  same  jour- 
nal of  the  4th  inst.,  there  was  a  letter 
on  this  subject  from  ''John  M.  S.  6. 
Sohank,'*  of  Boston-house,  who  stated 
truly  that "  the  invention  did  not  belong 
to  the  Americans,  but  to  Admiral  John 
Schank,  who  Utted  out  with  '  sliding 
keels'  the  Trial  cutter,  the  Lady  Nel- 
son brig,  and  the  Cynthia  frigate.'* .  .  . 
«*  With  these  'sliding  keels*  the  Trial 
cutter  was  never  known  to  have  been 
beaten  by  any  king's  cutter,  and  had 
frequent  trials  upon  a  wind  with  the 
Nimble,  Sprightly,  Spider,  Ranger, 
and  Revolution  cutters — the  Salisbury, 
NautiluSf  and  Hyena  ships  and  King- 
fisher brig,  and  was  never  neaten  by  any 
of  them.  She  would  sail  upon  a  w  ind 
nine  and  a  half  knots,  and  before  the 
wind  ten  knots;  and  would  tack  and 
wear  surprisingly  quick.*'     There  are 


some  very  valuable  sailing  qualities  at- 
tending these  '  sliding  keels,*  and  only 
recorded  by  the  deceased  inventor ;  tbei«- 
fore,  as  'Breeze*  suggests,  'as  good  a 
wrinkle  may  perchance  be  taken  from 
the  America's  keel  as  her  canvas.'" 

Sir  Samuel  Bentham,  impressed  with 
the  advantages  afforded  by  sliding  keeb, 
also  adopted  them  in  his  experimental 
sloops  Arrow  and  Dart,  and  in  the  Net' 
ley  schooner ;  but  they  were  afterwards 
removed  from  these  vessels  (April,  1 798), 
from  an  apnrehension  entertained  by  the 
other  naval  authorities  of  the  day  that 
the  liability  to  leakage  of  the  sliding-keel 
cases  was  attended  with  danger.  The 
cases  were  therefore  caulked  up,  the 
sliding  keels  abandoned,  and  eight  inches 
of  false  keel  added  in  their  lieu. 

The  inveterate  opposition  manifested 
by  the  dockyard  officers  of  that  day  to 
all  of  Sir  Samuers  experimental  vessels, 
caused  a  strong  prejudice  in  naval  men 
against  them ;  so  that  trivial  leaks,  that 
would  not  have  been  even  noticed  in 
vessels  of  the  usual  construction,  wer 
looked  upon  as  highly  dangerous  when 
they  occurred  in  tne  keel-cases  of  his 
sloops.  In  a  letter  to  the  Admiralty, 
14th  December,  1797,  in  speaking  of 
the  Dart  and  Arrow,  he  suted  Uiat, 
"  All  vessels  hitherto  fitted  with  felidiug 
keels  have  leaked  at  the  cases  enclosing 
the  sliders  ;  the  ordinary  expedients  for 
preventing  leaks  in  the  bottom  of  a  ship 
are  not  applicable  to  the  sliding-keel 
cases ;  in  these  vessels,  however,  expe- 
dients have  been  introduced  which  have 
diminished  these  leaks  so  much  as  that, 
notwithstanding  the  sliding  keels  are  of 
a  much  greater  extent  than  those  of  any 
other  vessel,  nevertheless  the  leaks  of 
these  vessels  are  not  so  great  as  are  to 
be  found  in  the  general  run  of  vessels, 
built  in  the  ordinary  mode,  without 
sliding  keels.'* 

The  difficulty  of  rendering  such  keel- 
cases  water-tight  has  probably  caused 
Captain  Schank's  invention  to  have  been 
neglected;  but  surely  the  mechanical 
skill  now  applied  to  naval  architecture 
will  surmount  this  difficulty,  as  General 
Bentham  would  have  done  but  for  the 
worry  his  naval  improvements  kept  him 
in ;  he  gave  up  sliding  keels,  and  many 
other  improvements,  rather  than  waste 
his  time  in  confuting  objections  that 
were  made  to  his  own  invention,  or  to 
the  introduction  of  those  of  others. 
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The  Mechanics*  Magazine  for  Match 
80,  1850,  gives,  amongst  other  frag- 
ments from  Sir  Samuel's  papers,  his 
statement  of  the  advantages  sliding  keels 
afford,  and  which  must  evidently  have 
bad  considerable  influence  in  the  obtain- 
ment  of  the  Americans  victory.  Rarely 
as  it  is  well  to  re-produee  what  has 
already  been  published  in  the  Magazine, 
yet  on  account  of  the  excitement  the  late 
contest  has  occasioned,  it  seems  desirable 
again  to  bring  forward  the  manner  in 
which  sliding  keels  contributed  to  the 
success  of  the  America : 

"  Sliding  Keeh* 

"  The  change  of  form  of  the  vessel 
by  the  protrusion  of  slidine  keels,  and 
the  power  they  afford  of  producing 
quickly  this  change  at  pleasure  is  of  very 
great  importance ;  a  considerable  acqui- 
sition of  power  is  obtained  by  their 
means  to  influence  the  motion  of  the 
vessel  through  the  water,  and  the  action 
of  the  water  on  the  vessel. 

"  Besides  the  giving  the  power  of  in- 
creasing the  lateral  resistance  of  the 
vessel  by  the  direct  impulse  on  the  whole 
area  of  the  extent  of  these  keel?,  an 
augmentation  of  progressive  motion  is 
obtained,  whilst  no  other  disadvantage  is 
incurred  than  that  of  the  direct  impulse 
of  the  edge  which  divides  the  water, 
together  with  the  friction  only  of  the 
aides. 

"  Perhaps  a  still  greater  use  of  sliding 
keels  is  that  of  the  power  they  afford  to 
increase  the  lateral  resistance  of  either 
end  of  the  vessel  at  pleasure, 

"  The  imperfection  of  slidinjp;  keels 
is,  that  they  require  a  depth  of  water 
beyond  what  would  otherwise  be  suffi- 
cient for  the  vessel,  and  thereby  it  is 
deprived  when  in  shallow  water  of  the 
advantages  which  are  acquired  in  deep 
water  by  means  of  such  keels.'* 

In  regard,  however,  to  that  imperfec- 
tion it  is  no  more  than  a  foregoing  of  the 
advantages  obtainable  by  the  use  of  false 
keels  if  a  vessel  has  to  navigate  shallow 
water.  Indeed,  when  the  sliding  keels 
were  removed  from  the  Arrow  and  the 
Dart,  their  permanent  draught  of  water 
was  necessarily  increased  by  the  addition 
of  several  inches  of  false  keel. 

From  an  existing  longitudinal  sec- 
tion  of  the  Arrow  and  the  Dart,   it 

Mech.  Mag.,  No.  1390,  p.  345. 


appears  that  there  were  no  less  than 
four  separate  sliding  keels  in  the  length 
of  those  sloops, — thus  affording  means 
of  exercising  their  draught  at  either 
end,  or  in  midship,  at  pleasure,  with- 
out varying  their  draught  at  other  parts 
of  t)ieir  length. 

T%e  great  advantages  derivable  from 
Admiral  Schank's  invention  woald 
ftilly  justify  the  construction  of  small 
vessels  for  the  purpose  of  exhibiting 
different  modes  of  constructing  keel-eases 
with  the  view  of  rendering  them  water- 
tight. Probably  by  forming  them  of 
metal,  the  desired  purpose  might  be  ef- 
fected. No  danger  to  these  cases  from 
shot  need  to  be  apprehended,  since  the 
sliding  keel  would  not  require)to  be  drawn 
up  so  high  as  the  water-line ;  and  as  to 
the  weight  of  the  metal,  it  being  along 
the  middle  line  of  the  vessel,  oases 
might  be  so  contrived  as  to  serve  as 
ballast. 

In  the  United  Service  Gazette  of  the 
4th  inst,  there  Is  also  a  letter  from  Lien- 
tenant  Shuldham,  saying  that  so  long 
back  as  the  year  1829,  Commander  Moly- 
neaux  Shnldham,  R.N.,  exhibited  the 
model  of  a  boat  with  a  reooMng  sliding 
keel,  which  the  Liealenant  states  as 
possessing  several  advantages  |  but  the 
description  he  gives  of  it  does  not  seen 
sufficient  to  enable  any  observatioiis  to 
be  made  respecting  this  invention.  It 
is  much  to  be  regretted  that  no  general 
repository  of  inventions  exists  j  f^  want 
of  a  record  easily  oonsnlted  many  usefiil 
improvements  are  altogether  lost ;  whilst 
others  are  often  brought  forward  by 
persons  who  have  no  claim  to  their  ia- 
vention,  but  who  profit  by  them  both  in 
credit  and  in  purse,  as  if  they  had  origi- 
nated with  themselves. 


UB.  tint's   UNDBR-WATBrn  PASOLB- 
WHMBL. 

We  witnessed  recently  on  the  Serpen- 
tine some  very  successful  experiments 
made  with  a  model  steamboat  fitted 
witl^  under- water  wheels,  on  the  plan  ot 
Mr.  Henry  Vint,  of  Colchester,  and 
worked  by  means  of  a  pair  of  Messrs. 
Boggett  and  Smith's  rotsry  engines. 

Mr.  Tint's  improvements,  as  deseribed 
by  himself  in  the  specification  of  his 
patent,  consist  '*in  inclosing  submerged 
propellers  in  cylindrical  casings  placed 
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(tnywhere)  at  tb«  sides  of  c  venel ;  tbe 
whole  of  tbe  propelling  wheels  and  the 
principal  part  of  tbe  casings^  being  in- 
tended to  be  submerged,  or  placed  below 
the  IcYel  of  tbe  water-line." 
Fig.  1  of  the  prefixed  engraiFinga  la  a 


side-elevation  of  a  vessel  as  thus  cea- 
strueted  j  and  fig.  2  a  stem  view.  The 
wheels  (one  on  each  side)  with  tbe  cases, 
are  plaeed  in  recesses  made  for  them 
nnder  the  quarters,  or  rather  at  about 
the  begianing  of  the  run,  which  Mr. 


Rg.  1. 


3. 


Kg.  4. 


Fig.  5. 


Pig.  6. 


Fig.  2. 


Vint  finds  by  experiment  to  be  the  best 
position  for  them.  Fig.  3  is  an  end- 
view,  and  fig.  5  a  side-view  of  one  of 
the  wheels  so  inclosed  in  its  case ;  fig.  4 
a  view  of  th?  wheel  detached ;  and  fig.  6 
a  side-view  of  the  wheel  and  cas^  with 
the  Quter  side  of  the  case  removed. 

"It  will  be  seei),*'saj8  Mr.  Vint,  that 
''  the  lower  part  of  the  propelling  wheel 
acts  freely  on  th^  current  (body)  of  water 
in  which  the  vessel  floats,  whilst  the  re- 
mainins  parts  of  tbe  yfl^eel  are  revolv- 
ing in  Uie  cylindrical  chamber  occupied 
with  dead  water  (or  partly  with  air,  for 
the  escape  of  which  there  is  a  vent-hol^ 
providea),  the  chamber  being  open  to 
the  free  access  of  the  water  only  at  the 
upder  part."  Each  wheel  is  composed 
of  five  radial  blades,  and  when  revolv- 
ing there  are  always  mree  of  these  arms 


working  efficiently  in  the  water  through 
which  the  vessel  is  moving. 

The  experiments  which  we  witnessed 
were  on  the  whole  extremely  satisfac- 
tory. There  was  great  speed  very 
quickly  attained,  and  little  if  any  ob- 
struction perceptible  froiq  the  tall  water, 
which  passed  on  fireely  from  the  suc- 
cessive strokes  of  the  paddles,  without 
noise  or  ripple. 

The  following  Tabic  has  been  kindly 
supplied  to  us  bv  Mr.  Vint,  showing  the 
results  of  experiments  made  in  order  to 
ascertain  the  comparative  efficiency  of 
the  ordinary  paddle-wheels,  the  screw, 
and  Vint's  wneel.  To  guard  against 
fallacious  results,  the  results  were  made 
in  each  instance  with  the  same  model, 
the  same  weight  of  ballast,  the  same 
motive  apparatus,  and  on  the  same  water : 


Tablb. 


PiQIwUefS. 


Screw 


Ordinary  Paddle  Whsals 


Vmt's 


Time  in  BmuuU. 


31i 
39i 
31 


Distance  In  Feet. 


84 
84 
84 


Power  Expended. 


63i 

55 

56 


With    the    clever   rotary  engine    of     used  in  propelling  Mr.  Vint's  model, 
Messrs.  Boggett  and  Smith,  which  was      our  readers  are  already  acquainted  (see 
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mU9^  Tol.  liT.,  p.  281).  The  exceeding 
simpHoitT  and  oompActness  of  this  en- 
gine, ana  the  Bmoothnets  and  equability 
of  its  motion,  make  it  especially  adapted 
for  the  production  of  high  speeds ;  and 
in  screw  vessels  it  would,  therefore,  pro- 
bably answer  even  better  than  in  i»ddle 


steamers  such  as  Mr.  Yint's.  The 
small  space,  too,  which  it  occupies,  and 
its  consequent  lightness  and  cneapnesa 
are  other  circumstances  in  its  favoar, 
which  may  be  expected  to  contribute 
materially  to  its  introduction  into  gene- 
ral use. 


AEROSTATION. — MR.   LUNTLEY  S    PAMPHLET. 


Sir, — As  you  have  kindly  permitted  me 
to  occupy  many  of  jour  pages  formerly 
with  the  subject  of  aerial  navigation; 
allow  me  to  obtrude  once  more.  Mr. 
John  Luntley  has  just  published  a 
pamphlet  on  that  subjectt  in  which  he 
alludes  to  those  papers,  and  states  his 
obligation  for  "  many  valuable  sugges- 
tions*' obtained  from  them,  without  spe- 
cifying the  several  parts  of  his  pamphlet 
in  which  they  are  contained ;  and  I  feel 
that  I  roav  thus  be  considered  as  Vgree- 
ing  with  tnat  gentleman  in  his  plan  of  a 
rotary  balloon,  as  exhibited  in  tne  Crys- 
tal Palace,  and  in  the  plate  printed  with 
this  pamphlet.  Ever  anxious  to  ac- 
knowledge and  encourage  any  steps  to- 
wards the  advancement  of  this  art,  I  am 
sorry  to  differ  in  opinion  from  Mr  Lunt- 
ley as  to  the  practicability,  or  efficiency, 
if  practicable,  of  such  a  construction  for 
locomotive  purposes.  Could  a  balloon  be 
constructed  altogether  in  the  helix  form, 
and  put  in  rotation  round  its  axis,  it 
woula  follow  its  lead,  like  a  cork-screw, 
minus  the  retarding  power  of  the  car 
ropes  sz :  but  a  cylindrical  balloon,  with 
a  imlky  round  screw  excrescence  at 
each  end,  if  rotated,  could  not  follow  its 


own  lead,  and  there  would  be  a  tendency, 
not  to  rotate  round  the  axis  of  the  cylin- 
drical part,  but  round  an  intermediate 
point  between  that  axis  and  the  centre 
of  resistance  of  the  eccentric  screw  por- 
tion ;  thus  creating  a  considerable  loss 
of  power.  As  the  screw  portion  cannot 
follow  its  own  lead  because  that  lead  is 
stopped  by  the  cylindrical  portion,  it 
becomes  merely  a  circular  in  lieu  of  a 
flat  propeller ;  a  form  manifestlv  dis- 
advantageous, as  resistance  from  the  air, 
in  a  given  direction,  is  what  is  required 
to  propel  the  balloon  ;  and  common  sur- 
faces are  found  to  give  the  least  resist- 
ance: hence  the  thin  fins  and  flattened 
tails  of  fishes,  and  the  extended  thin  aur^ 
faces  in  the  wings  of  birds,  &c*,  &c. 

It  is  not  my  wish  to  criticise  any  fni^ 
ther  Mr.  Luntley's  ingenious  pamphlet. 
I  feel  thankful  to  anv  man  who  has  the 
moral  courage  to  aid  the  progress  of  an 
art  which  has  ultimately  to  lead  to  the 
most  perfect  civilisation  of  the  human 
race  ;  but  which  at  present  is  considered 
as  futile  and  hopeless  by  the  same  class 
of  persons,  who  will  be  aa  glad  lo 
avail  themselves  of  its  advantages  when 
perfected,  as  those  who  denied  the  poa- 
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sibility  of  steam  navigation,  and  railroad 
qpeed,  lome  years  ago,  are  at  present 

Should  Mr.  Luntley  or  others,  in  con- 
sequence of  his  publication,  try  the  ex- 
priment  of  a  rotary  sorew-propeliing 
oaliooD,  let  me  recommend  them  to  try 
it  in  the  form  shown  in  the  accompany- 
ing figure,  with  a  flat  screw  fin  A,  wind- 
ing round  it ;  if  the  belt  can  really 
cause  such  a  bulky,  and  probably  irre- 
gular spindle  efficiently  to  revoWe,  a 
^ap  in  the  middle  of  the  pin  would  not 
ujnre  iU  propelling  power  to  any  serious 
extent,  and  the  belt  could  be  applied,  as 
Mr.  Luntley  proposes  in  his  construc- 
tion. The  form  of  the  balloon  is  here  made 
rather  concave  in  its  outline,  which  pro- 
mises to  give  less  resistance  than  if  en- 
tirely convex,  if  we  may  trust  to  the 
example  of  most  birds. 

I  am,  Sir,  your  obliged. 

And  obedient  Servant, 

GaoKOB  Catlbt. 

BiomptoB,  Oet.  4, 1851. 

miGLBCT  OV  SCISHOB  IN  BamSH  NAVAL 
ARCHITBCTVRB. 

The  investigatimi  of  the  French  Commii- 
sioners*  was  condncted  on  a  lonnder  and 
mora  useful  plan  than  has  yet  formed  the 
basis  of  any  sncfa  inqairy  into  the  state  of  our 
own  navy ;  it  was  mach  more  analytical, 
whilst  the  elements  of   comparison    were 
examined  with  great  exactness.    Sufficient 
analysis  is  essential  to  fair  and  satisfactory 
comparison ;  for  generalization  on  such  a 
subject  as  this  amounts  to  nothing  without 
it.    And  although  many  detached  facts  may 
be  brought  to  bear  on  the  subject  in  con- 
structing designs,  yet  they  cannot  bear  so 
high  a  Talue  in  their  separate  and  isolated 
state  as  they  would  bear  in  forming  the  ele- 
ments of  oomprehensire  generalisation,  be- 
cause the  inferences  deduced  from  them  can- 
not be  known  so  certainly  in  one  case  as  in 
the  other.    But  this  certainty  is  necessary, 
and  it  is  also  attainable,  since  the  ships  of 
our  naTy  are  sufficiently  numerous  for  the 
object,  and  may  be  brought  into  any  analy- 
tical comparison  which  the  claims  of  science 
demand.    Why,  then,  has  this  not  been 
done  for  improTing  the  British  navy,  as  well 
aa  for  improving  that  of  France?    It  is 
probable  that  a  reply  might  be  found  in  the 
foct  that  the  affairs  of  this  branch  of  Go- 
vernment have  not  been  conducted  on  a 
sufficiently  enlightened  policy.    Knowledge 


*  Appointed,  1833,  by  the  French  Government, 
to  inquire  into  the  canses  of  the  inferiority  exhi- 
Mtcd  by  the  French  veuelt  In  the  experimental 
tiiala  made  under  Admirals  Malcolm  and  Ducreet. 


which  could  have  been  obtamed  by  such 
means  would  have  been  useful  only  to  ex- 
pose existing  error— not  to  correct— before 
the  restriction  of  tonnage  was  removed ; 
for  that  was  a  bar  to  the  improvements 
which  such  knowledge  would  have  sought 
to  introduce.    Since  1832  a  short  period 
only  has  elapsed  in  whidi  the  supremacy  of 
a  system  of  construction  resthig  rather  upon 
opinion  than  upon  science,  made  that  class 
of  information  which   might  be  gathered 
from  the  aouroe  now  under  notice,  almost 
as  useless  as  it  was  before.    Under  both  of 
these  preceding   conditions   of  our  navsl 
administration  the  way  to  general  improve- 
aaent  was  not  open,  although  it  might  be  in- 
dicated ;  this  way  hss,  however,  been  gradu- 
ally opening  since  1841;  and  some  results 
which  have  been  admitted  go  far  enough  to 
prove  that  liberty  and  encouragement  would 
surely  bring  the  improvement  which  has 
been  wanted  for  ages,  bat  which  has  not 
until  now  been  attainable.     It  is  yet  with 
us,  as  it  was  described  in  the  French  report 
to  be  "  an  epoch  of  transition."    With  a 
sensible  movement  towards  perfection  there 
is  an  obvious  uncertainty  as  to  the  counte- 
nance or  check  which  may  be  given  to  this 
progress.    To    a    great    extent  the    navy 
requires  to  be  formed  on  better  models; 
and  there  is  talent  enough  in  the  service  to 
collect  and  apply  information  so  far  aa  to 
realise  the  improvement,  which  would  leave 
room  for  little  doubt  as  to  the  general  cha- 
racter of  ships  of  all  classes.    But  will  the 
country  avail  itself  of  this  talent  ? 

Mere  practical  qualifications  in  designing 
ships  have  been  tried  in  our  service,  and 
found  wanting.    The  surveyon  of  the  navy 
were  good  practical  shipbuildera,  without 
sdentiiic  knowledge.    Even  their  modes  of 
calculating  the  contents  of  a  ship's  body, 
&c.,  were  formerly  rude  and  clumsy,  in 
comparison  of  those  which  science  has  now 
shown  to  be  better  suited  to  the  purposes. 
But    yet,  with  all  their  disadvsntages,  a 
sound  judgment  and  aolid  practical  know- 
ledge of  their  profession  kept  them  from 
falling  into  eerious  mistakes  in    forming 
their  designs  for  ships ;  and  although  this 
sort  of  qualification  is  not  sufficient  of  itself 
to  obtain  the  highest  d^ree  of  excellence, 
yet  it  csn  never  be  safely  dispensed  with, 
whatever  may  be  the  theoretical  talents  of  a 
constructor.      If   the    surveyors  formerly 
adopted  the  forms  of  foreign  shipi,  in  many 
cases,  instead  of  aiming  at  originality  of 
design,  the  choice  of  modela  generally  ex- 
pressed  the  soundness  of  their  judgment  in 
this  respect ;  and  they  paid  only  a  rational 
deference  to  the  superior  genius  and  aooom* 
plishments  of  foreign  constructors  which  it 
has  always  been  deemed  creditable  to  evince. 
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If  praistieal  kiMmledge  ir«re  Mfleieiit  to 
oarry  on  improTemMit  In  fblp-bulldiiig,  th6A 
this  Improtement  might  hare  adTanced  tm- 
der  the  adrntniatrationa  wboae  operatlona 
they  had  to  eontrol ;  for,  io  far  aa  practical 
knowledge  would  reallxe  a  progreaa,  the 
opportiiniklea  were  preaented  frona  the  be- 
gittohig  of  the  rerolotionarf  war,  exeept 
that  they  wore  bound  by  the  reatrictlon  of 
Hmited  tonnage.  The  ahipa  they  bniU  wove 
commonly  what  they  were  intended  to  be  in 
their  eapabilitiea  for  aertloe :  they  were  not, 
It  ia  true,  excellent  sailera,  bnt  they  eonld 
alwayi  be  depended  on,  with  bnt  f^  ezoep- 
tlons,  fbr  peiforming  their  cTolntiona ;  were 
able  to  keep  the  aea  during  long  perioda  of 
ardnona  aenrioe  in  blockading;  and  they 
were  efficient  ahipa  in  regard  to  the  qnalhiea 
which  were  neceaaary  in  going  into  and  ani- 
tdning  an  action. 

The  period  In  which  the  atrictly  partial 
qnaliileationa  of  the  old  ayatem  conld  be 
thonght  anfficient  In  filling  the  reaponaibla 
post  of  anrteyor  of  the  navy  haa  paaaed 
away.  The  nation  looks  now  with  a  more 
piercing  eye  into  the  acfcral  departments  of 
GoTcmraent;  and  whilat  progreaa  ia  exhi- 
bited almoat  ererywhere  elac,  it  would  be 
nnreaaonable  to  expect  that  the  eye  of  cold 
indiffsrenoe  should  rest  with  apathetic  satia- 
ftiction  on  the  proceedinga  of  a  department 
which  haa  to  do  with  the  proper  defensiTe 
po#er  of  the  nation  and  ita  dapendenciea.— 
FlHehMn'9  History  of  Naval  Arehitectur: 


aiaco'a  iicpboyxments  iw  c^ain- 

MAKINQ. 

Experlmenta  have  bean  reeantly  aaade  aft 
Woolwich  dockyard  to  teat  a  new  deaorlp* 
tion  of  chain  cable,  the  InTcntion  of  a  Frondi 
gcntkivan,  Mona.  Siaco,  for  the  purpoae  of 
aacertainiag  their  quality  and  value  aa  eom* 
pared  with  the  ohaina  now  in  nae  in  the 
Royal  Navy.  The  new  chaina  are  made  of 
common  hoop*lron  of  the  breadth  requiied» 
and  wound  on  a  red  by  machinery  into  an 
OYal  ahape  and  to  the  aame  breadth  aa  the 
outer  aurfaoe,  which  ia  rounded  off  after  the 
whole  haa  been  braied  in  paaaing  through  a 
fnmaea  of  molten  metai  The  uaual  teat  of 
an  iron  chain  for  naval  aervioe  of  two  inohei 
in  diameter  ia  78  tone  atrain,  but  many 
linka  break  with  the  application  of  Aur  leaa 
power,  and  yet  the  other  parte  of  the  chain  an 
found  qualiied  to  paaa  the  required  ordeaL 
M.  Siaco'a  chain  of  two  inohea  broad  and  two 
ioofaea  thiokt  with  ataya  in  the  centre  of  each 
of  the  two  linka,  waa  plaoed  in  the  teatlng- 
fraoM^  attaehed  to  a  teAtlng-ehain  of  ^ 
inehea  in  diameter,  and  on  the  hydraullo 
power  bdof  qipUod  one  of  the  Unka  wm 


l«M|thened  fivu^hkha  of  aa  inah  and  tha 
otlMr  one-eighth  of  an  inch  when  it  reaehed 
a  atrain  of  1 10  tona,  and  the  2i  Inoh  teating- 
chain  broke  oiT  in  tn o  placea  when  the  atrain 
reached  1 14  tona.  The  hoop-iron  chain  had 
tome  opei^inga  in  one  of  the  linka,  which 
had  been  imperfectly  brased,  but  it  did  not 
appear  to  haT^  been  made  otherwise  defco- 
tiTC.  One  uiUc  of  the  aame  dimensions,  two 
iochea  thick  and  two  inehea  broad,  waa 
afterwards  placed  in  the  testing-frame,  and 
when  a  atrain  of  70  tona  waa  applied  it  had 
lengthened  one-twelfth  of  an  inc»i ;  with  80 
tona,  one-eighth  of  an  inch;  with  100  tona, 
three-rixteentha ;  with  110  tona,  one-fourth 
of  an  hieh  ;  with  116  tons,  iiYe  aixteentha  ; 
and  when  it  reaiated  120  tona  atrafal  it  waa 
conaidered  adviaable  not  to  cesitinua  the 
atrain,  aa  it  waa  ao  great  aa  to  looaen  the 
atone  frame  on  which  the  machine  leatod, 
and  liable  to  damage  o^^er  parta  of  tl|e 
powerful  iron-frame  of  the  machine.  The 
atrain  applied  on  thia  occasion  waa  one  ton 
more  than  had  ever  been  previously  applied, 
and  the  hoop  chain  waa  only  alighUy  opened 
on  one  aide.  When  inquiriea  were  made  aa 
to  the  price  at  which  the  hoop  chaina  oould 
be  aupplied,  it  waa  ataled  they  would  not  coat 
more  per  cwt.  than  the  common  chaina, 
although  their  holding  powera  were  ao  much 
greater  in  proportion. 


ruRNAcaa  compbllbd  to  conbumb  tsbib. 

OWN  8M0KB. 

Bt  an  Aot  of  Parliament  paaaed  to- 
waraa  the  eloae  of  last  seaaion  (14  ft  16 
Vict,  c.  91),  it  ia  enacted — 

"That  from  and  after  the  first  day  of 
January,  one  thouaand  eight  hundred  and 
fifty -two,  every  furnace  employed  or  to  be 
employed  in  the  working  of  eoginea  by 
ateam,  and  every  furnace  employed  or  to  be 
employed  in  any  mill,  factory,  printing- 
hoiiae,  dyehouae,  iron-foundry,  glaashouae, 
distillery,  brewbouse,  bakehouse,  gaaworka, 
waterworka,  or  other  buildings  used  for  the 
purpoae  of  trade  or  manufacture  witliin  the 
city  (although  a  atcam  engine  be  not  uaed 
or  employed  therein),  ahall  in  all  cases  be 
oonatructed  or  altered  ao  aa  to  consume  the 
smoke  ariaing  from  auch  furnace ;  and  if  any 
peraon  ahall,  after  the  firat  day  of  January, 
one  thousand  eight  hundred  and  fifty- two, 
uae  any  auch  furnace  which  ahall  not  be 
conatruoted  ao  aa  to  consume  or  burn  ita 
own  smoke,  or  ahall  ao  negligently  uae  any 
auch  furnace  aa  that  the  amoke  arising  there- 
from aball  not  be  effectually  conaumed  or 
burnt,  or  ahall  carry  on  any  trade  or  buai- 
neaa  which  ahall  oooaaion  any  noxioua  or 
oflboalve  efllnviat  or  otharwiaa  annoy  the 
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nelf hbowhood  or  Inliabituitf ,  without  nringf 
to  tho  ntisfaotioB  of  the  CommiMionen,  this 
bott  praotlcftble  meant  for  preTenting  or 
oovatarMtln^  mieh  annoyanoe,  erery  perton 
to  offending  ihall  forfeit  and  pay  a  sam  of 
not  mora  than  fi^e  ponnda  nor  Iom  than 
forty  ahillingt  for  and  in  reipeet  of  every 
day  daring  which  or  any  part  of  which  such 
Iteraaee  or  annoynee  ahall  bo  to  «ted  or 
oratinnod." 


•UBMAEINI  TBLSOmAPH  BBTwnmr 
DOrm  AND  0ALAIfl.<»nBAL  0AU8E  OV 
ITS   NOM*0OlCPIJITION. 

Bir,— The  reatont  attigned  in  yonr  Jonr- 
nal,  at  well  at  In  aU  yonr  contemporariet 
withoatezeeptioB,  for  the  Telegraphic  Cable 
which  it  to  connect  England  and  France 
haTing  fhUen  abort  of  the  required  length, 
are  eiceedingly  erroneont ;  and,  no  donbt, 
they  may  be  all  traced  to  one  common 
aonree.  The  cable  ia  ttated  to  haTC  been 
twayed  ont  of  the  direct  line  acrott,  by  the 
prettnre  of  a  itrong  gale  of  wind  which 
wat  blowing  down  Channel  at  the  time  of 
laying  it  down.  A  grotter  nntruth  never 
wat  attempted  to  be  palmed  npon  the  pab« 
He.  There  wat  no  gaie,  bat  on  the  con- 
trary, a  perfect  calm  all  tiie  time.  The  tea 
coeld  not  potsibly  hare  been  in  a  more 
Ihvonrable  ttate  for  the  operation.  I  wat 
on  the  pier  at  Dover  when  the  Blazer  ttarted 
with  the  cable  on  board,  and  in  or  aboat  the 
harbonr  till  nightfall,  and  never  obierved 
the  tea  in  a  qoieter  ttate.  A  gale  there  wat, 
and  a  dreadfal  one  too,  but  it  came  the  day 
fl//fr,  and  had  nothing  whatever  to  do  with 
tibe  thortcoming  of  the  cable.  What,  then, 
wat  the  real  caote  ?  Simply  thit.  Sir, — ^the 
tery  bongling  manner  in  which  the  opera- 
tion wat  mtnaged.  While  the  Blazer  wat 
ttaamittf  at  the  rate  of  onlr  two  milet 
an  hoar,  the  cable  vrat  idlowed  (in  the  firtt 
part  of  the  morning)  to  ran  oat  at  the  rate 
of  dz  I  At  a  neoettary  conteqnence,  the 
cable  mmt  have  taken  the  ground  in  a  teriet 
of  loope  or  hinkt,  which  ti&clently  aocountt 
Ibr  each  mile  of  cable  not  coTAring  itt  mile 
of  ground.  The  cable,  at  put  on  board,  wat 
vpwardt  of  twenty-four  milet  in  length, 
which  it  contiderably  more  than  the  dkect 
dittance  between  there  and  thore. 

It  it  only  ftiir  to  the  manufaoturert  of 
the  rope,  Mettrt.  Newall  and  Co.,  to  add, 
that  they  had  nothing  whatever  to  do  with 
the  laying  of  it  down.  The  engineera  of 
tiie  Telegraph  Company,  Mettrt.  WoHatton 
and  Crampton,  having  got  the  cable  made, 
thought  they  could  do  all  the  rett  themtelvet, 
and  henoe  the  ridiculout  retult,  the  thame 
of  which  they  or  their  ftriendt  have  attempted 
10  Tdl  by  a  dettberate  fSdtehood.    Roguery 


hat  been  taid  to  require  only  rope  enough 
at  anytime  to  hang  ittelf ;  and  to,  it  teemi, 
we  may  lay  of  ignorance. 

I  enclote  for  your  private  latisfaction 
my  real  addreti,  and  am,  Sir, 

Your  constant  reader, 

PotTCAPTAIN. 
Dowr,  Oet.  f,  1851. 


UBBio's   ovnnoN    or   trb    talub    ov 

BLBCTBO  -  MAONBTiaiC    At     A    IfOTING 
POWBB. 

At  the  pretent  moment  electro-magnetism, 
at  a  motive  power,  it  engaging  great  atten- 
tion and  ttudy ;  wonders  are  expected  from 
itt  tpplication  to  thit  purpose.  According 
to  the  tancuine  ezpectationt  of  many  per- 
tont,  it  wul  thorUy  be  employed  to  put 
into  motion  every  kind  of  machinery ;  and, 
amongat  other  things,  it  will  be  applied  to 
impel  the  locomotive  enginet  on  railroads, 
and  thit  at  to  small  a  cost  that  expense  will 
no  longer  be  matter  of  contideration.  Eng- 
land it  to  lose  her  superiority  at  a  manu- 
Iscturing  country,  inasmuch  at  her  vast 
ttore  of  coals  will  no  longer  avail  her  as  an 
economical  source  of  motive  power.  **  We," 
say  the  German  cultivators  of  this  science, 
"  have  cheap  sine,  and  how  small  a  quantity 
of  this  metal  Is  required  to  turn  a  lathe,  and 
consequently  to  give  motion  to  any  kind  of 
machinery !" 

Such  expectations  may  be  very  attrac- 
tive ;  indeed  they  must  be  so,  otiierwise  no 
one  would  occupy  himself  with  them  ;  aod 
yet  they  are  altogether  failaciout ;  they  are 
illusiont,  depenmng  on  the  fact  that  those 
who  entertain  them  have  not  made  the  ne- 
cessary comparisons  and  calculations. 

With  a  single  flame  of  spiriu  of  wine, 
under  a  proper  vessel  containing  boiling 
water,  a  small  carriage,  of  200  to  300  poundS 
weight,  can  be  put  into  motion ;  or  a  weight 
of  80  to  100  pounds  may  be  raised  to  a 
height  of  20  feet.  The  same  effects  may  be 
produced  by  dissolving  sine  In  dilate  sul- 
phuric tdd,  in  a  certain  apparatut.  This  is 
certainly  an  astonishing  and  highly  inte- 
resting ditooTcry;  but  the  quettion  to  be 
determined  Is,  which  of  the  two  processes  is 
the  least  expensive  ? 

In  order  to  answer  this  quettion,  and  to 
Jodge  correctly  of  the  hopet  entertained 
from  thit  discovery,  let  me  remind  you  of 
what  chemists  denominate  "equivalents.*' 
These  are  certain  unalterable  values  of  effect 
which  are  proportionate  to  each  other,  and 
may  therefore  be  expressed  in  numbers. 
Thus,  if  we  require  8  pounds  of  oxygen  to 
produce  a  certain  effect,  and  we  wish  to 
employ  chlorine  for  the  same  effect,  we  must 
employ  neither  more  nor  lest  than  35^ 
ponndt  weight    In  the  tame  manner,  6 
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poaodf  weight  of  carbon  (in  the  foim  of 
ooal),  are  equiTalent  to  32  poanda  weight 
of  sine.  The  nnmbert  represeniing  chemical 
eqviTalenta  ezpreaa,  in  the  roost  general 
sense,  the  relatiTe  Yaloes  or  amounts  of  ef- 
feet»  and  are  applicable  to  CTcry  kind  of  effect 
which  bodies  can  produce. 

If  zinc  be  combined  in  a  certain  manner 
with  another  metal,  and  submitted  to  the 
action  of  dilute  sulphuric  acid,  It  ia  dis- 
solved in  the  form  of  an  oxide ;  it  b  in  fact 
bamed  (oxidised)  at  the  expense  of  the 
oxygen  contained  in  the  conducting  liquid. 
A  consequence  of  this  action  is  the  produc- 
tion of  an  electric  current,  which,  if  con- 
ducted through  a  wire,  renders  it  magnetic. 
In  thus  effecting  the  solution  of  a  pound 
weight,  for  example,  of  zinc,  we  obtain  a 
definite  amount  of  force,  adequate  to  raise 
a  given  weight  one  inch,  and  to  keep  it  sus- 
pended ;  and  the  amount  of  weight  it  will 
be  capable  of  suspending,  will  be  the  greater 
the  more  rapidly  the  zinc  is  dissolved. 

fiy  alternately  interrupting  and  renewing 
the  contact  of  the  zinc  with  the  acid,  and 
by  very  simple  mechanical  arrangements, 
we  can  give  to  the  iron  an  upward  and  down- 
ward or  a  horizontal  motion ;  thus  produc- 
ing the  conditions  essential  to  the  motion  of 
any  machinery. 

Out  of  nothing,  no  kind  of  force  can 
arise.  We  know  that,  in  this  case,  the 
moving  force  is  produced  by  the  oxidation 
of  the  zinc ;  and,  setting  aside  the  name 
given  to  the  force  in  this  case,  we  know  that 
its  effect  can  be  produced  in  another  man- 
ner. If  we  were  to  bum  the  zinc  under 
the  boiler  of  a  steam  engine,  consequently 
in  the  oxygen  of  the  air  instead  of  in  the 
galvanic  pile,  we  should  produce  steam,  and 
by  it  a  certain  amount  of  force.  If  we 
abould  assume  (which,  however,  ia  not 
proved.)  that  the  quantity  of  force  is  un- 
equal in  these  cases,— that,  for  instance,  we 
liad  obtained  double  or  triple  the  amount  in 
the  galvanic  pile,  or  that  in  this  mode  of 
generating  force  less  loss  is  sustained, — we 
must  still  recollect,  that  zinc  can  be  repre- 
sented by  an  equivalent  weight  of  carbon 
(as  coal).  Aocording  to  the  ezperiments  of 
Despretz,  six  pounds  weight  of  zinc,  in 
combining  with  ozygen,  develope  no  more 
heat  than  one  pound  of  coal ;  consequently, 
under  equal  conditional  we  can  produce  six 
times  the  amount  of  force  with  a  pound  of 
eoal  aa  with  a  pound  of  zinc  It  is  there- 
fore obvious,  that  it  would  be  more  advan- 
tageous to  employ  coal  instead  of  zinc,  even 
if  the  litter  produced  four  times  as  much 
force  in  a  galvanic  pile,  as  an  equal  weight 
of  coal  by  ita  combustion  under  a  boiler. 
Indeed,  it  is  highly  probable,  that  if  we  were 
to  burn,  under  the  boiler  of  a  steam  engine, 
the  quantity  of  coal  required  (or  smelting 


the  zinc  from  ita  ores,  we  should  prodaoe 
far  more  force  than  the  whole  of  the  zinc  ao 
obtained,  could  originate  io  any  form  of 
apparatus  whatever.^Fami/ior  lActwrn. 


COLOURFO  OAGURRRV0TYPB8 — HlLLOTrPK 
— HBLIOCUROMY. 

It  has  been  announced  more  than  onoe» 
that  Mr.  Hill,  of  Westkili,  New  York,  ba'd 
discovered  a  simple  method  of  making  co- 
loured daguerreotypes.  (See  vol.  liv.,  pp. 
273,  298,  33?.)  It  is  now  sUted  in  the  J>c- 
ffuerrean  (American)  Journal,  that  one  will 
be  exhibited  here  this  month.  A  great  inte- 
rest has  been  manifested  in  the  diseovery,  but 
hitherto  all  has  been  very  quiet  and  aecret 
about  the  proceis.  It  has  long  been  a  deai- 
deraium  with  artists  to  discover  such  a  pro- 
cess. Bequerrel,  in  France*  has  produced 
coloured  pictures,  but  be  was  never  able  to 
fasten  the  coloura ;  still  many  kept  working 
in  hopes  of  discovering  this  important  se* 
cret,  and  before  Mr.  Hill  has  seen  fit  to 
present  the  public  with  any  account  of 
his  proceas,  M.  Niepce  St.  Victor  (nephew 
of  the  celebrated  discoverer  of  photography, 
in  France),  has  made  the  grand  discovery, 
and  showed  his  pictures  to  the  world.  Three 
of  his  pictures  are  now  before  the  public  in 
London,  and  the  new  art  ia  called  Helio- 
chromy, or  sun-colouring*  The  glory  of  the 
discovery  will  belong  to  him  who  first  gives  it 
to  the  world, — a  fact  not  so  well  appreciated 
liere  as  in  Europe. 

The  three  heliochromes  now  in  London 
are  copiea  of  coloured  engravings,  repre- 
senting the  one  a  female  dancer,  the  otliert 
male  figures  in  fancy  costumes ;  *'  and  every 
colour  of  the  original,"  says  the  Atktnmtm, 
the  editor  of  which  has  examined  them,  "  ia 
most  faithfully  impressed  on  the  prepared 
silver  tablet."  According  to  the  Atheiueum*9 
account,  which  appears  to  be  a  haaty  one, 
and  is  therefore  not  so  precise  and  minute 
in  the  description  as  could  have  been  wislied, 
"  the  plate,  when  prepared,  preaenta  evi- 
dently a  dark  brown,  or  nearly  a  black  aur- 
face — and  the  image  is  eaten  ont  in  colours.*' 
*'We  have  endeavoured,"  it  adds,  '*  bj 
close  examination,  to  ascertain  something  of 
the  laws  producing  this  most  remarkable 
effect  i  but  it  ia  not  easy  at  preaent  to  per- 
ceive the  relatione  between  the  colorific  ac- 
tion of  light  and  the  associated  chemical 
influence."  The  following  is  the  ii/Ae- 
iKSum'f  description  of  the  pictures  : — 

*'  The  femsl  figure,"  it  says,  **  has  a  red 
silk  dress,  with  purple  trimming  and  white 
lace.  The  flesh  tints,  the  red,  the  purple, 
and  the  white  are  well  preserved  in  the  copy. 
One  of  the  male  figures  is  remarkable  for 
the  delicacy  of  its  delineation  :— here  blue, 
red,  white,  and  pink  are  perfectly  impreaaed, 
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The  third  picture  ie  injared  in  lome  parts ; 
but  it  it,  from  the  number  of  coloars  which 
it  oonttini,  the  most  remarl^able  of  all.  Red, 
blae,  yellow,  g;reen  and  white  are  distinctly 
marlced  ;  and  the  intensity  of  the  yellow  is 
Tery  strilcing." 

What  if  said  here  about  yellow  is  the 
meet  interesting,  at  the  colour  has  always 
be  understood  to  be  the  one  with  which  Mr. 
Hill  has  had  most  difBcuUy,  and  which  he 
nerer  has  been  able  to  fix  on  his  plates  in 
any  brighter  hue  than  that  of  buff. 

Concerning  the  relatire  merit  and  artistic 
beauty  of  these  new  sun  pictures,  the  Aike^ 
luemm  does  not  speak  Tcry  distinctly ;  and 
we  are  left  to  infer  that  they  are  not  alto- 
get'  cr  of  the  highest  grade  of  excellence. 
\tt*o  afe  told,  however,  that  "  these  results 
aie  luperlor  to  those  which  were  giren  to  the 
world  when  photography  was  first  announced ; 
and  the  AikeiuBUm  adds,  that  "  we  may  ex- 
pect shortly  to  see  the  heliochromes  pre- 
senting favourite  scenes  and  chosen  friends 
to  us  in  all  the  beauty  of  native  colour." 

We  have  not  seen  any  printed  account  in 
our  home  exchanges  giving  anything  like  an 
idea  of  St.  Victor's  process,  bat  happily  we 
can  give  a  ekeleton  idea  of  it  from  recent  pro- 
eeedings  of  the  Paris  Academy  of  Sciences. 
It  is  well  known  that  a  plate  of  silver  im- 
mersed in  a  solution  of  sulphate  of  copper 
and  the  chloride  of  sodium,  and  rendered 
electro-magnetic  by  means  of  the  battery, 
becomes  susceptible  of   receiving    colour, 
when  on  withdrawal  from  the  solution,  it  is 
exposed  to  the  action  of  light.     Becquerel, 
by  exposing  this  plate  to  the  coloured  rays 
of  the  solar  spectrum,  obtained  an  inage  of 
the  spectrum  in  such  a  manner  that  the  red 
ray  produced  on  the  plate  an  image  of  a  red 
eolour,  the  violet,  a  violet  colour ;  and  so 
with  the  other  rays.    The  idea  struck  young 
St.  Victor  that  there  were  some  relation 
between  the  eolour  which  a  body  communi- 
cates to  a  flame,  and  the  colour  which  the 
light  developes  on  a  plate  of  silver  which  had 
been  chlorinated,  and  he  therefore  com- 
meoeed  a  series  of  experiments  to  test  its 
correctness.     He  knew  that  strontium  gave 
a  purple  colour  to  alcoholic  flame.      He 
therefore  prepared  a  plate  of  silver  by  past- 
ing it  through  water  saturated  with  chlorine 
and  the  chloride  of  strontium.     He  then 
applied  the  back  of  a  drawing,  containing 
red  and  other  colours,  against  the  plate,  and 
cxpoeed  the  whole  to  the  light  of  the  sun 
for  fifteen  minutes,  when  the  colours  of  the 
pletare  were  produced  on  the  plate,  but  the 
red  one  far  better  defined  than  the  others. 
To  produce  the  six  other  rays  of  the  solar 
spectrum,  the  same  method  used  to  produce 
the  red  colour  is  followed  with  other  sub- 
•tancei.    The  chloride  of  calcium  for  an 


orange,  the  ehlorides  of  soda  or  poiasdamy 
or  pure  chlorine,  for  yellow ;  and  bcautiftil 
yellows  have  been  produced  by  a  solutioa 
of  hydrochloric  acid  and  a  salt  of  copper. 
The  green  ray  was  produced  by  boric  add 
and  the  chloride  of  nickel ;  the  blue  ray  waa 
obtained  by  a  double  chloride  of  ammonia 
and  copper,  and  a  white  ray  with  tlie  chlo- 
ride of  stronlium  and  sulphate  of  copper. 

A  silver  plate  prepared  with  water  acidu- 
lated with  hydroohlorieadd  and  the  battery* 
gives  all  the  colours  by  the  action  of  light, 
but  the  ground  of  the  plate  is  always  black* 
St.  Victor  found  that  all  the  substaaoea 
which  produced  coloured  flames  produced 
coloured  images  by  means  of  light    This  ia 
truly  an  important  discovery.    Oxygen  haa 
nothing  to  do  with  the  colours,  the  same 
resalts  were  produced  in  vacuo ;  but  water 
was  necessary  to  the  process,  as  dry  chlorine 
produced  no  effect.    The  plate  to  produce 
these  efTects  upon  must  he  prepaied  with 
metallic  siWer,  and  that  very  pure.     The 
baths  are  made  of  one-fourth  by  weight  of 
chloride  and  three- fourths  of  water.    After 
the  plate   is  well  polished  by  tripoli  and 
ammonia,  it  is  immersed  in  the  bath  at  one 
stroke  and  allowed  to  remain  for  some  mi- 
nutes.   It  is  then  remored  from  the  bath» 
rinsed  in  clear  water  and  held  over  a  spirit 
lamp  till  the  plate  becomes  a  cherry  eolour, 
at  which  point  it  is  exposed  to  the  light  in 
the  camera.     It  takes  about  two  hours  of 
exposure,  but  the  process  will  yet  be  short- 
ened.   It  has  been  exceedingly  diflicttlt  to 
fix  the  proofs,  and  the  process  for  this  has 
not  been  made  public. 

The  whole  process  to  be  successful  must 
be  nicely  managed.  The  idea  about  the  rela- 
tion between  the  substances  producing 
coloured  flame  and  colours  on  the  silver  plate 
is  a  very  important  addition  to  the  treasury 
of  science.— fi^ct«n/(/!e 


SPBCIFICATIONB  OP  SNOLrSR  PATBffTS  BN- 
ROIXan  DURING  THE  WBBK,  BMDINO 
OCTOBBB9,    1851. 

Thomas  W00D8,  ofPortsea,  upholsterer, 
and  RoBBRT  Waltbr  Winpibld,  of  BirJ 
mingham,  roanufactnrer.  F&r  eeriMn  iml 
provemenU  in  bedgterndt  and  eaueket,  or 
ariicUt  for  tttting,  fymg,  tmd  rteUning 
i^ofi.    Patent  dated  March  24,  1851. 

The  improvements  cUdmed  under  this 
patent  comprehend, 

1.  A  mode  of  constructing  cots  for  ship 
use,  which  may  also  be  converted  to  sou 
or  standing  bedsteads.  [This  is  effected  by 
lowering  the  frame  which  supports  the  sack- 
ing and  resting  It  on  fixed  points  instead  of 
allowing  it  to  swing  on  pivou,  which  is  the 
case  when  employed  as  a  ship's  cot] 
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2.  A  method  of  stretohing  the  saekine  of 
ctmpand  other  timilmr  bedsteads  and  articles, 
[by  means  of  an  arched  rod  placed  at  the  head 
of  the  bedstead  and  provided  with  a  rack  at 
one  end,  into  the  teeth  of  which  takes  a 
dick  attached  to  the  framing  of  the  bod- 
stead.] 

3.  A  mode  of  making  the  pillar  or  comer 
blocks  of  metal  bedsteads,  and  other  similar 
articles,  from  tubing  or  shafting  [by  planing 
or  otherwise  removing  portions  therefrom, 
80  as  to  leave  the  necessary  dovetails  for 
securing  the  parts  together.] 

4.  Another  mode  of  making  such  pillar 
blocks  by  rolling  metal  tubing  into  suitable 
forms,  and  then  welding  several  of  such 
rolled  pieces  of  metal  together  ond  cutting 
off  the  compound  tube  thus  formed,  a  length 
sufficient  to  form  the  pillar  block. 

5.  A  mode  of  securing  ornaments  to  the 
head,  foot  or  side  frames  of  metal  bedsteads, 
couches  and  other  similar  articles  by  form- 
ing the  frame  with  grooves  of  such  a  depth 
that  the  ornaments,  when  laid  therein,  and 
secured  by  pins  or  rivets,  shall  come  flush 
with  the  side  of  the  framing. 

Edward  Dunn,  of  New  xork,  residing  at 
Brompton,  master  mariner,  i'br  tutprora- 
menis  in  reciprocating  and  rotary  fluid 
meters.  (Being  a  communication.)  Patent 
dated  March  24,  1851. 

A  description  of  the  reciprocating  meter 
(the  invention  of  Captain  Ericsson),  sought 
to  be  protected  under  this  patent,  has  already 
appeared  in  our  present  vol.  (see  p.  61),  we 
now  therefore  give  the  claims  only,  which 
are  made  in  respect  of  it.    These  are, 

1.  The  operating,  by  means  of  cranks 
placed  at  right  angles,  the  two  plungers  of 
different  sizes,  by  the  hydrostatic  pressure 
of  the  fluid  to  be  measured,  when  the  opera- 
tion is  combined  with  definite  stops  for  the 
purpose  of  regulating  the  stroke  of  the  said 
plungers. 

2.  The  forked  ends  of  the  piston  rods,  or 
other  similar  means  by  which  the  orank  pin 
Is  allowed  to  move  through  a  considerable 
arc  in  order  to  keep  the  plunger  stationary 
while  the  position  of  the  slide  valve  is  re- 
versed. 

3.  The  operating  of  the  crank  shaft*  valve 
gear,  and  valves  within  the  fluid  to  be  nea* 
Bured. 

In  respect  of  the  "  rotary  meter,"  the 
claims  are, 

1.  The  employment  of  a  nnilbrm  circular 
ehannel  in  combination  with  a  contracted 
channel  situated  between  the  ingress  and 
egress  apertures  of  the  meter. 

2.  The  rotary  paddle  wheel  having  pad« 
dies  projecting  into  and  working  in  the  said 
uniform  and  contracted  channels. 

3.  The  ingress  and  egress  apertures  pro- 


portioned and  formed  in  a  pecqlier  laanoer 
described, 

4.  The  employment  of  a  pipe  and  jet  for 
admitting  fluid,  and  giving  motion  to  the 
wheel  before  the  fluid  enters  through  tbe  in- 
gress aperture  proper. 

5.  Ilie  employment  of  a  ralve  leading  to 
the  ingress  aperture  of  the  meter,  hy  which 
anv  desired  power  of  jet  may  be  0Dtaine4 
before  the  fluid  is  permitted  to  enter  the 
meter. 

Thoma«  Hawkins,  of  luvemeps-temoe^ 
Bayswater,  oilman.  For  improvement*  in 
hruthee.    Patent  dated  March  24,  1850. 

The  improvements  which  form  U)e  subject 
of  this  patent  have  reference  principally  to 
oertaiii  methods  of  securing  the  briitief ,  and 
attaching  the  handles  of  brushes  in  a  pkowe 
effectual  manner  than  hitherto  practifpd. 
The  principal  feature  of  novelty  is  the  em- 
ployment of  a  conical  ferule*  through  which 
the  bristlesi  previously  cemented  together^ 
are  passed  pomt  first,  and  drawn  down  nntU 
they  are  sufficiently  tightly  compressed* 
The  handle  is  also  held  by  a  conical  fsmlsb 
which  is  soldered  to  that  containing  the 
bristles,  the  space  between  tlie  oementad 
ends  of  the  bristles  and  the  but  end  of  th« 
handle  being  filled  in  with  cement  or  cot- 
tings  of  cork,  which  serve  to  prevent  the 
bristles  from  shifting,  and  at  the  aaoae  time 
do  not  materially  increase  the  weight  of  the 
bruth.  The  patentee  describes  several  other 
methods  of  effecting  the  same  objectv  whidi 
however  are  modifications  only  of  that  above 
mentioned;  the  bristles  being  secured  hy 
compression  within  a  conical  ferule,  or  be* 
tween  a  ring  or  strips  of  metal  and  the  bttt 
end  of  the  handle. 

John  Pbtbr  Booth,  of  Cork,  leather 
purifier.  Far  an  in^roved  mmvufaetmre  qf 
Jfabrie  appUeable  to  the  eonetruttion  ^ 
WM^e,  boa9,  tippete  and  othtr  hke  ariieka, 
and  alto  to  the  ornamenting  ^f  artieiee  qf 
dreee  andjkmiture  and  other  eknilar  eeet. 
Patent  dated  March  31,  1851. 

The  "  improved  manufhctnre  of  fabrie" 
whichforms  the  subject  of  this  patent,  is  com- 
posed  of  parU  or  strippings  of  feathen,whieh 
are  sown  on  to  woven  material  of  any  suitable 
description,  dose  together,  so  as  to  prseent, 
when  made  up,  a  continuous  feathery  or 
downy  appearance.  The  lisatheis  prafenred 
are  those  of  the  turkey,  from  which  the  fila- 
mentous or  downy  portions  are  stripped  off 
tn  such  a  manner  as  to  bring  with  theas  a 
slip  of  the  skin,  or  entiele  of  the  quiH,  hy 
wluch  the  several  atrips  are  seeured  to  the 
fabric,  by  sewmg  them  on  with  a  needle 
end  thread,  passing  the  thread  through  the 
woven  material  forming  the  foundatkHi,  and 
over  or  through  the  cutide  adhering  to  the 
portion  of  feathers. 
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CXctM. — TbB  appliofttioii  of  parts  or  strips 
or  strippings  of  feathers*  ia  the  iDsiiiier»  and 
for  the  parpoie  dsecribed* 

John  Gwtnnb  of  Landsdowne-lodge,  and 
Notting-hill,  merchant.  For  improvemenit 
in  machmery  for  pumping,  forcing,  and 
exkoMMiing  of  tteam,  flmido  mid  gam,  and 
tn  Mjff  adaptation  ihtrtofto  producing  f^o- 
flsii,  to  the  oaturationt  ioparaiion  and  de^ 
eompoiiHon  9f  nUntmnaet.  Patant  dattd 
March  31, 1851. 

The  detaib  of  this  SnTsntioa  we  reserte 
for  a  fatnre  Nvmber* 

JosRPH  Richardson,  of  Halifia,  dyer. 
For  hmpr^^ewunh  m  dyHng  and  cUantmg 
piaee  goodt.    Patent  dated  Maroh  31 » 1851* 

The  patentee  describes  and  claims :  — 

1.  A  method  of  subjecting  woollen  and 
worsted  piece  goods,  or  piece  goods  con- 
taining woollen  or  worsted,  to  the  action  of 
the  liquors  in  the  dye  vat,  by  causing  the 
goods,  when  sewn  together  in  a  conlinnous 
length,  to  pass  over  and  under  a  series  of 
rollers  submerged  in  the  liquors,  alternately 
in  opposite  directions,  until  sufficiently  satu- 
rated. 

2.  An  arrangement  of  apparatus,  on  the 
same  principle  as  the  abore,  for  cleansing 
piece  goods.  Thedeaasing-trough  is  divided 
into  three  compartments  containing  water, 
and  the  dyed  cloth  is  passed  through  each  of 
them  in  succession  oyer  and  under  a  series 
of  rollers,  and  is  then  conducted  through  a 
pair  of  pressing-rollers  for  removing  the 
superfluous  moisture  to  the  folding  appa- 
ratus, which  is  of  the  ordinary  construction. 

Louis  BavNisR,  of  Paris,  civil  engineer. 
Ftr  improvemenU  in  obtaining  power  hy 
the  use  of  **  steam  or^*  compressed  air» 
Patent  dated  March  31,  1851. 

The  patentee  has  disclaimed  the  words 
"  steam  or  "  from  the  title  of  his  patent. 

The  improvements  ipecified  have  relation 
to  the  employment  of  a  vacuum  vessel 
in  conjunction  with  air-compressing  ma- 
chinery, for  the  purpose  of  ensuring  a  regular 
eorrent  of  air  to  supply  the  place  of  that 
consumed  in  working. 

Claim. — The  mode  described  of  arranging 
machinery  for  obtaining  motive  power  by 
the  use  of  compressed  air. 

Thomas  Huckvals,  of  Choice  Hill, 
Oxford.  For  improvements  in  treating 
mamgelwmrseit  and  in  making  drisUis  and 
otksr  preparations  therefrom.  Patent  dated 
April  2,  1851. 

1.  The  patentee  takes  mangelwursel, 
washes  it  clean,  and  cuts  it  into  small  pieces 
of  about  the  size  of  beans  or  peas,  which  are 
drifd,  roasted  and  ground  in  the  same  man- 
ner as  coffee,  for  which  the  product  thus 
obtained  may  be  employed  as  a  substitute, 
or  with  which  it  may  be  combined  as  desired. 


2.  The  leaves  pf  mangelwursel  are  cut 
into  shreds  or  strips,  dried,  slightly  charred 
oa  a  hot  plate,  and  may  then  be  used  in  the 
production  of  a  beverage  in  the  same  man- 
ner as  tea  is  now  ordinarily  employed. 

3.  The  roots  of  mangelwursel  after  being 
eleaaed  are  cut  into  pieces,  thrown  into 
vats,  and  allowed  to  heat  and  ferment  for 
two  or  three  <lays,  when  the  temperature  Is 
about  70*^,  when  water  is  addc«l  an4  a  isr- 
mented  liquor  obtained  similar  to  cyder  or 
perry. 

4.  The  roots  of  mangelwnnel  after  having 
been  washed  and  cut  into  small  pieces,  ara 
slightly  charred  In  suitable  kilns  or  oveni, 
such  as  employed  in  the  manafocture  of 
mtlti  and  may  then  be  employed  ia  the  pre- 
paration of  wort,  which  may  be  applied  to 
any  of  the  purposes  for  which  wort  made 
from  malt  or  other  substaaoe  is  ordinarily 
used. 

Ciititm.— 'The  four  several  modes  of  treat- 
ing mangelwursel  and  making  drinks  to  the 
preparations  therefrom. 

Richard  AacHiBALD  Broom ak,  of  the 
linn  of  J.  C.  I^obertsoa  and  Co.,  of  Fleet- 
street,  patent  agents.  For  in^frovements  m 
machinery  Jbr  the  manufacture  of  rope  and 
cordage.  (A  Communication.)  Patent  dated 
▲prU  2, 1851. 

Claims. — 1.  The  causing  of  the  fibres  or 
threads  taken  from  the  bobbins  in  the  manu- 
facture of  rope  and  cordage  to  revolve  around 
said  bobbins  in  a  peculiar  manner  described, 
that  is  to  say,  under  the  operation  of  cer- 
tain primary  rings  for  the  purpose  of  giring 
a  double  twist  to  said  fibres. 

2.  A  mode  of  forming  the  strand  by 
laoUecting  the  fibres  or  threads  in  the  tubes, 
so  that  said  strand  shall  be  composed  of 
successive  layers  wound  or  twisted  one  upon 
the  other. 

3.  A  mode  of  laying  the  strands  thus 
formed  into  rope  by  giving  to  said  rope  at 
one  operation  a  double  or  compound  twist. 

4.  The  combination  of  revolving  rings  or 
carriers,  producing  like  mechanical  effects, 
with  stands  for  holding  the  stock,  &c. 

5.  The  said  ring  or  carrier,  when  com- 
bined with  and  revolving  about  several 
primary  rings  and  their  frames  or  stands,  as 
shown  in  the  drawings. 

AuoiTSTE  MoTTK,  of  Sotttfawark,  mana- 
factnrer.  For  certain  improvements  in 
portmanteaus.    Patent  dated  April  2, 1851. 

The  improvements  specified  by  Mr.  Motte 
consist — 

1.  In  forming  portmanteaus  from  a  single 
piece  of  leather  or  other  material,  the  leather 
being  so  cat  as  to  leave  parts  for  overlap- 
ping at  the  edges,  and  the  whole  being 
secured  by  rivets  or  other  suitable  means. 

2.  In  the  employment  of  a  deeper  frame 
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than  iifiul  for  the  lower  half  of  the  port- 
manteau—the laid  frame  extending  upwards 
to  near  the  top  of  the  interior  when  the  lid 
li  cloied  down. 


3.  In  the  appUeatlon  of  a  waiher  or  plate 
of  metal  when  lecnring  the  handles  of  port- 
manteaus by  means  of  rirets. 
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ThomM  Taylor,  of  the  Patent  Saw-mfUi,  Man- 
chester, LanoaiCer,  for  improvements 'a  apparatus 
for  measurlDg  water  and  other  fluids.  O^dber  8 ; 
six  mondis. 

Joseph  Pimlott  Oates,  of  Lichfield,  Stafford, 
surgeon,  for  certain  Improvements  in  machinery 
for  manufacturing  bricks,  tiles,  quarries,  drain- 
pipes, and  such  other  articles  as  are  or  may  be 
made  of  clay  or  other  plastic  substance.  October 
9;  six  months. 

Sir  John  Scolt  Lillle,  Knight  Companion  of  the 
Order  of  the  Bath,  of  Pall  Mall,  Middlesex,  for 


improvements  in  forming  or  oovertnK  roads,  floors, 
doors,  and  other  surfaces.   October  9 ;  six  months. 

Henry  Gnrson,  of  Kidderminster,  Woreestei; 
civil  engineer,  for  improvements  in  the  manufise- 
ture  of  carpets  and  rugs.    October  9 ;  six  months. 

Henry  Briggs,  of  Primrose-street,  Bisliopsgata- 
street,  seed-crusher,  for  improvements  in  oU  l«np« 
and  in  apparatus  for  lubricating  machinery.  Octo- 
ber 9;  sU  month*. 

James  Frederick  Lackerstein,  of  KenslnjcUm- 
sqaare,  Middlesex,  geniieman,  for  improvements 
in  obtaining  motive  power.  October  9;  six  months. 
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Sidney  Hall  ....m. ........  Northampton  Safety  contraction  expanding 

Joint  for  railways. 

J.  F.  R.  de  Franclleu...  South>street,  Flnsbury  ^ Envelope  letter. 

J.  F.  R.  de  Franclleu...  South-street,  Flnsbury Envelope  letter. 

John  Browne  Great  Portland-street Shifting  paddle- wheeL 
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MB.  >PnM8RUll81<i  PATBNV  SCBSW-PROPBLLtKd  UACBXHBRY. 

(Concluded  from  p.  285.) 

Mb.  Wimsrurst  next  proceeds  to  describe  a  new  method  of  disposing  of  the 
screw  in  auxiliary  steam -propelled  ships,  whereby  "  the  propeller  may  be  conve- 
niently raised  up  out  of  the  water  when  required,  and  retained  there  at  pleasure  ;" 
8*  that  **  when  the  venel  is  under  sail,  md  the  steam  power  not  required,  the  veaael 
will  be  free  from  the  obstruction  which  would  otherwise  result  from  the  propeller 
being  dragged  through  the  water."  Fig,  1'  ti  a  side  elevation  of  the  stern  part  of  a 
vessel  fitted  according  to  this  improvement ;  fig.  2*  is  an  end  elevation  of  the  stem  ; 
fig.  d*  is  another  elevation  of  the  stern  partly  in  section ;  and  fig.  4'  is  a  half  plan  of 
the  vessel  viewed  frooi  below. 

A  is  the  propeller  shaft,  which  may  ran  parallel  with  the  keel  of  the  vessel,  bat  is  laid 
out  at  such  an  angle  with  it,  tlut  the  point  where  the  shaft  passes  through  the  hull  shall  be 
situated  in  the  run  of  the  vessel.  By  this  angular  position  the  propeller  shaft  is  enabled 
to  be  extended  so  far  as  to  admit  of  the  propeller  being  placed  abaft  the  rudder,  and  at  the 
same  time  of  the  rudder  being  brought  sufficiently  round  towards  that  side  on  which  the 
propeller  shaft  is  placed,  as  is  requisite  for  the  tteeriag  of  the  vessel.  B  is  a  joint  in.  the 
mam-shaft  A.  C  the  lower  half  of  the  outer  bearing  of  the  shaft,  which  is  securely  fixed  to 
the  stem-post  D.  £  is  the  outer  bearing,  which  loosely  encircles  the  shaft,  but  fits  aeeu- 
rately  to  tiM  upper  side  of  it  when  the  propeller  is  lowered  down  i&to  Its  plaoe.  Thd  toner 
end  of  the  besring  £  is  of  a  T-form,  and  is  free  to  slide  up  and  down  in  a  groove  of  the 
same  shape  formed  in  a  metal  plate  affixed  to  the  side  of  the  stern-post,  and  by  which  the 
stern-post  is  greatly  strengthened.  F  is  a  long  screwed  rod,  the  upper  end  of  which  turns 
in  a  bearing,  and  the  lower  end  in  a  socket  The  rod  is  free  to  turn  within  the  socket, 
but  cannot  move  either  up  or  down ;  the  lower  part  of  the  rod  is  screwed,  and  takes  into  a 
corresponding  screwed  recess,  or  hole,  through  the  bearing  B,  by  which  means,  when  the 
propeller  is  desired  to  be  raised  out  of  the  water  into  the  position  indicated  by  dotted  lines 
in  fig.  1*,  it  is  only  necessary  to  turn  the  screwed  rod  F  by  means  of  a  crank  or  handle 
mounted  on  its  upper  end,  and  whieh  will  raise  the  bearing  JBi  and  along  with  it  the  outer 
end  of  tfas  propeller  shaft  and  the  propeller*  By  turning  the  screwed  rod  in  the  reverse 
direction,  the  propeller  is  again  lowered  into  Its  place  when  required.  Figs.  5',  6*,  7*,  and 
8*  are  respectively  separate  plans  of  the  under  bearing,  the  T-shaped  groove,  and  of  the 
npper  bearing.  The  groove  may  be  of  any  other  form  capable  of  retaining  the  end  of  the 
sliding  bearing  E.  In  some  osses,  where  the  propeller  is  of  great  weight,  I  suspend  the 
enter  end  of  the  propeller  shaft  by  an  outrigger  attached  to  the  stern  of  the  vessel,  in  which 
case  a  much  smaller  bearing  would  be  formed  on  the  outrigger  than  is  required  upon  the 
stern-post  to  carry  the  main- shaft 

A  description  follows  of  an  apparatus  for  steering  from  the  bow,  but  this  we  pass 
over  in  order  to  lay  before  our  readers  Mr.  Wimshurst's  account  of  one  which  we 
consider  of  rather  greater  value :  namely,  **  an  improved  steering  apparatus,  whieh 
may  be  fitted  into  die  bows  or  near  to  the  stem  of  the  vessel,  with  the  shaft  al  right 
angles  to  the  keel,  so  that  when  the  propeller  is  put  in  motion,  the  head  of  the  tea- 
sel may  be  at  once  carried  round  to  either  quarter,  according  to  the  direction  in  which 
the  apparatus  is  made  to  revolve."  This  arrangement  is  stated  to  be  "  partiettiarly 
applicable  to  tug- boats ;"  such  A  boat,  so  steered,  would  be  enabled  to  turn  round  in 
a  space  about  equal  to  her  own  length.  The  details  of  these  Improvements  are  shown 
In  fig.  1*  (longitudinal  elevation),  and  fig.  2*  (half  plan). 

A  is  a  trunk  which  passes  right  through  the  bow,  open  at  the  top  and  bottom,  but  made 
perfisctly  water-tight  from  the  hold  or  interior  of  the  vessel.  B  Is  the  steering  apparatus. 
V,  the  main-shaft  Of  the  steering  apparatus,  which  is  placed  **  thwartships."  It  is  carried  by 
two  bearings  KK,  which  are  secured  to  cross  beams  affixed  to  the  vessel.  The  apparatus  is 
put  in  motion  by  means  of  a  steam-engine  connected  to  the  shaft  F,  through  the  interven- 
tion of  the  bevel  gearing  JJ.  Fig.  3*  is  a  longitudinal  elevation  on  an  enlarged  scale,  partly 
in  section,  of  the  apparatus,  and  the  shafts  aud  gearing  by  which  it  is  connected  with  the 
steam-engine.  B  is  the  steering  apparatus.  C  its  shaft.  J  J  bevel  gear,  by  which  motion 
is  communicated  le  the  apparatus  fkom  the  intermediate  shaft  F.  GG  are  two  spur-wheels 
gearing  Into  each  other^  one  is  keyed  to  the  shaft  F,  the  other  to  the  shaft  £ ;  to  which  latter 
the  power  of  the  steam-engine  is  applied.  When  it  is  desired  to  reverse  the  direction  of 
the  revolution  of  the  steering  apparatus  for  the  purpose  of  putting  the  head  of  the 


WDUBtran*!  patkht  MUi(r»PW>PKt.tn«i  VAOHntEBY.  SOS 

U  U  ^>pMtte  WDTIB  to  tkil  Id  *hlrih  ft  uom,  Wkllfl  the  atedi  OS  tn  to  g«r,  Iha  faltow 
tec  ofeti^M  ir«  T»qal)ita  i— The  altift  E  U  utile  M  trtral  en  cad,  ftom  left  to  right,  br 
MMni  or  the  plBtea  R,  whieh  gnn  iito  teeth  tamed  oa  the  thttt  B,  until  the  wheel*  OO 
•re  diiengagsd  froin  each  other  ;  but  nliile  the  ihift  E  li  being  puhed  on  end,  it  Mute* 
mother  InlerinediatB  (hart  and  pinion  M  to  travel  in  tba  oppoiite  direction  through  the  inter' 
nation  of  the  connecting  beam  link  L,  lo  that  both  or  the  wheeli  QQ  may  par  Into  it, 
and  it  then  becamei  an  Intermediate  aheil  batmen  GG,  con nBotea ting  motian  from  ana 
to  the  oiher,  and  thereby  caniea  the  abaft  ot  the  apparatnt  to  rcTolre  ia  the  oppoaite  direo- 
tion.  P  ia  a  clutch,  and  T  a  larer  bf  which  the  abaft  E  mar  b*  engaged  aod  diaengaged 
from  tlte  engine  abaft  O. 

fig.  3*. 


Ur.  WiniihurBt  baa  alio  a  very  ingentona  trrangenwot  "  for  nwuurinK  and  indi- 
Mting  the  eSeotive  dutf  of  propellers,  far  diMontiealiDg  thera  from  toe  ■Mam- 
mgine,  and  turaiog  round  th«  aDginea  and  madhinerf  GODiie«led  therewith  when 
Ik*  tUam  itnoltifi  M  f«-  inaiance  when  effeoling  repaira  npon  or  euminiiig  the 
engine." 

Another  of  hie  improTsmenta  eoniiata  in  forming  the  run  or  atem-poat  of  reaeela 
•ilher  of  wood  or  iron,  with  a  meul  plate  or  plalei  upon  It,  for  the  purpose  of  carrj- 
ing  the  propeller- (haft  bearing ;  when  Ibe  propeller  Itaelf  ia  placed  abaft  the  rudder, 
greu  additional  atrenitth  ia  Ibui  given  to  the  atern-poat  of  the  Tewel.  The  metal 
plaiea  ahould  be  laid  fluah  with  the  bottom  of  the  veuel,  lo  prtvent  unneoeaaarf 
naiatance  to  the  progreas  of  the  veaael  through  the  water. 

Mr.  Wimaharat'a  oUimi  are  aa  follows  ; 

Ftrtl.  I  claim  a  rotar;  iteaa-eagina  with  bread-headed  [ditoBt,  morlng  oa  aaH-Metiau 
-  roUert  and  gnidet  In  eombinatlon  with  an  internal  inm  and  alternal  of  Uoder,  oonMruMad 
aid  aiTtnged  a<  abore  deaeribed. 

SMtad.  lelaiB  a«  an  improvemant  io  iteanc^nginaa  theaHobiniag  with  a  rotary eofiaa, 
venttitKtad  aa  aboTe  deaeribed,  a  aaparata  cf  Under  or  angina  to  work  the  air-ponp. 

TMrd,  1  elaiia  aa  aa  impiOTUiut  in  propelling  the  ralaing  and  losaring  the  propallera 
o/  aeraw  Tcaaelt  br  OMina  of  the  T-ihaped  grooie,  the  carriage  or  bearing  E  and  Tortioal 
■eraw  F,  a*  repraaenled  in  flga.  !*,  2*,  and  3*,  and  before  deaeribed. 

Feitrlh.  I  claim  ai  «n  improTemeDt  in  propelling,  the  alterinj  ol  the  anglei  of  the  blade* 
of  aleering  spparatni  for  bowl  of  leaiels  by  meanB  of  a  travelling  pUte  /,  and  icrew  i, 
in  eoMUoiitiaa  with  the  arrangeineDta  Car  throwlDg  the  icrew  in  and  oat  of  gear,  at  repre. 

Fffth.  I  dalm  the  oent^ettef  «f  tcmcI*  wM  apaitnraa  ia  tba  towi  lar  iha  laeepdoa  of 
tbwaitiUp  proMUan  w  Maariaf  appintu,  u  dwra  dSMSlbtd. 

b2 
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SUfik,  I  okim  the  oonttrneting  ^>p«rttu  eombiiiad  and  aiTuiged  u  above  deierlbed* 
and  represented  In  ilfi.  1,  2,  and  3,  whereby  the  propeller  presmue  may  be  indieated»  the 
engine  and  propelkr-thaft  dieeonnected,  and  the  engine  moTod  ronnd  when  the  ateam  It 

not  np. 

Strata, 

In  tlM  flnt  portion  of  this  article,  page  285,  line  S5,  for  "  a  single  rope  brought  direct  to  10  feet  drew  op 
the  weight,"  md  *'  a  single  rope  brought  direct  to  a  10  feet  drrnm  drew  up  the  weight." 
Page  S8S,  12th  line  fhnn  the  iMttom,  /or  ««ono^ighth  of  an  inch,"  rtad  *•  1|  inch." 


BINTS  POn    THE   IMPnOTBMBIfT  OF    HOSPITALS. 

(Concluded  flpom  p.  288.) 


Why  shonld  not  provision  be  made  in 
ail  hospitals  for  the  reception  of  *'  it^er- 
eni  ranks  *'  of  persons  as  well  as  for  the 
poor  ?  This  Is  a  question  touching  per- 
sons of  many  descriptions,  narticufarly 
operativest  seeing  how  much  toieir  suffer- 
ings from  disease  are  augmented  by  their 
position  in  life,  by  the  usually  limited 
extent  of  their  house  aeoommodation,  by 
the  cost  of  medical  advice  and  medicines, 
and  by  the  want  of  skill  and  of  expe- 
rience in  their  attendants.  The  services 
of  a  stranger,  it  is  true,  are  rarely  sup- 
posed to  equal  in  tender  solicitude  those 
of  a  wife,  a  child,  or  a  mother :  but  in 
great  public  establishments  for  the  sick 
Uiere  are  advantages  that  fully  compen- 
sate for  the  absence  of  relatives;  so 
mnch  so,  that  experienced  physicians 
have  affirmed  that  the  proportion  of 
cures  in  a  hospital  for  the  poor  is  greater 
than  in  private  practice  amongst  the 
gentry.  This  has  been  attributed  partly 
to  the  inexperience  of  private  persons 
acting  as  nurses,  but  principally  to  dis- 
regard of  injunctions  respeotinff  the 
administration  of  medicines,  and  by  in- 
dulging the  patient  with  improper  diet. 
Independently  of  these  considerations, 
here  are  many  others  indicating  the  need 
of  sanitarittmSt*  wherein  the  diseased 
of  ali  ranks  might  at  wkodsrate  cost  ob- 
tain superior  medical  advice,  the  best 
unsophisticated  medicines,  experienced 
attendance,  and  suitable  food  and  accom- 
modations of  every  description.  At- 
tempts have  been  made  to  institute  pri- 
vate establishments  of  the  kind  in  ques- 
tion, but  their  charges  are  necessarily 
beyond  the  means  of  the  humbler  inde- 
pendent classes,  and  are  not  in  sufficient 
esteem  to  be  resorted  to  by  superior 
classes :  there  has  lately  been  established, 
too,  a  semi-gratuitous  reftige  for  gentie- 
women  during  illness,  which  promises 


*  This  word  la  naed  to  avoid  complex  tenia,  and 
the  degnding  notioaa  which  hotpUal  oonToys;  It 
may  aUod  tlU  acme  better  word  be  proposed. 


the  success  such  a  Taluable  institution 
merits. 

Mechanics  of  every  rank,  ftrom  wealthy 
proprietors  to  the  operatives  who  serve 
them,  now  all  take  part  in  questiona 
affecting  the  welfare  of  the  mf»es ;  we 
have  seen  the  sacoess  of  associations  for 
bettering  the  condition  of  the  pomr — 
why  shonld  not  mechanics  have  the 
honour  of  associating,  together  with 
others,  or  without  extraneous  aid-*to 
better  the  condition  of  the  vuUpemdmU 
seif' supporting  classes  of  the  commu- 
nity— that  verv  honourable  and  honoured 
portion  of  it  r  Sducation  of  cbildreny 
and  many  other  important  questions  in 
political  economy,  would  come  within  the 
sphere  of  such  an  association,  though  on 
the  present  occasion  better  provision  for 
the  recovery  of  health  will  alone  be 
touched  upon — the  restoration  of  the 
sick  at  the  least  cost  to  themselves,  and 
with  tiie  least  amount  of  avoidable  dan- 
ger to  the  sane. 

In  contagions  disorders  there  is  mneh 
danger  of  infecting  the  sane ;  for  exam- 
ple—scarlet fever,  a  disease  now  Arequent 
and  often  fatal,  is  highly  contagions;  if 
one  member  in  a  family  of  operatives  be 
attacked  with  it,  it  generallv  spreads  to 
most  of  the  children,  perhaps  to  the 
parents  themselves,  and  throughout  the 
several  families  lodged  under  the  same 
roof;  but  if  on  the  attack  of  the  first 
child  it  could  be  removed  to  a  sanitarium, 
probably  the  other  inmates  of  the  dwelU 
ing  would  be  spared  the  infliction.* 

Sick  quarters,  at  a  moderate  charge, 
are  greatly  needed  for  anotiier  numerons 
body  of  persons  in  the  same  rank  of  life 
as  operatives— domestic  servants.  If  a 
diseased  domestic  be  tended  in  the  mas- 
ter*s  house,  it  involves  him  in  heavy  ex- 


•  In  a  IkmUy,  last  year,  one  of  seven  chlldicn 
was  seised  with  scarlet  fever ;  the  physleiaa  advlaed 
immediate  lemoval  of  the  other  ehudrea.  A  ftii^ 
Biahed  house  was  taken  for  them  all ;  six  eeeapad 
the  disease,  but  the  preeantlon  was  attended  with 
expenaea  that  i^lOO  dU  not  eovar. 
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penaes,  and  Btill  heavier  iooonveDienoe : 
in  amall  establtahments  tbe  unfortunate 
invalid  is  too  frequently  discharged  with- 
out a  home  to  go  to,  and  in  the  dread  that 
her  little  savingB  will  be  abaorbed  in  doo- 
tors*  billa.  Were  it  possible  to  obtain  ad- 
vice and  care  in  such  a  ease,  at  a  mode- 
rate sum,  most  masters  would  consider 
it  a  duty  and  a  pleasure  to  pav  a  sick  ser- 
vant's expenses  for  a  reasonable  period. 

In  carrying  an  economical  sanitarium 
roto  execution,  many  circumstances  indi- 
cate the  advantages  that  would  result 
from  connecting  it  with  a  general  hospi- 
tal; in  such  an  establishment  medical 
and  surgical  advice  is  provided  of  first- 
rate  excellence,  besides  which  a  compe« 
tent  medical  resident  is  always  on  the 
spot,  ready  day  and  night  to  be  called 
upon  without  delay  in  case  of  need ;  the 
medicines  are  all  of  the  best  and  of  unso- 
phisticated quality;  no  useless  addition  to 
their  bulk  is  ever  made  in  a  prescription 
for  the  sake  of  giving  an  apparent  equi- 
valent in  quantity  for  the  price  likely  to 
be  charged  for  a  draught ;  the  nurses  are 
well  trained  to  their  duty,  they  have  be- 
come familiar  with  the  symptoms  that 
denote  such  changes  in  disorders  as  call 
fbr  alteration  of  treatment,  and  they 
strictly  observe  medical  orders ;  the  food 
provided  is  the  best  of  its  several  kinds ; 
due  regard  is  bad  to  temperature  and 
ventilation,  and  to  general  sanitary  pro- 
visions in  the  building  itself  and  its  ac- 
cessories ;  and,  in  addition  to  these  great 
advantages  must  be  added,  that  requi- 
sites of  all  kinds  can  be  afforded  to 
patients  at  a  much  lower  prioe^  being 
parchased  wholesale,  than  they  can  be 
obtained  for,  in  any  private  house. 

New  hospitals  are  not  unfreqnendy 
erected;  in  these  it  would  be  easy  to 
make  the  requisite  arrangements  for  the 
accommodation  of  pa^ng  patients;  and 
of  hospital  buildings,  often  added  to,  thers 
are  few  that  might  not  be  conveniently 
enlarged  for  the  reception  of  paying 
patients. 

It  Is  not  only  the  humbler  classes  of 
society  that  might  be  benefited  by  pro- 
inding  for  "diiferent  ranks"  in  a  sanita- 
rium; many  are  the  men  of  superior 
orders  who  have  neither  wife  nor  child, 
nor  other  relative  to  be  had  recourse  to 
in  sickness — military  and  naval  officers, 
literary  men,  small  capitalists,  whose 
scantT  inoomes  aflbrd  no  more  than  the 
oeeamnal  attendanoe   of  the  servant 


where  they  lodge ;  many  are  the  single 
gentlewomen  wnose  whole  year's  inoome 
would  be  consumed  in  payment  <^  a 
nurse  and  the  apothecary  s  bill,  run  up 
to  a  great  amount  during  a  short  illness, 
though  no  unreasonable  charges  had  been 
made.  The  general  practitioner  must  be 
remunerated  for  his  time  wasted  in  visit- 
ing at  distant  houses,  no  less  than  for 
his  skill  acquired  by  a  costly  education. 

Some  prejudice  would  have  to  be  over- 
come, particularly  in  the  higher  grades 
of  society;  but  as  nothing  pratuii<m$f 
nothing  that  could  be  denominated  cha^ 
rUy^  is  proposed,  there  ought  not  to 
exist  aversion  to  the  profiting  bv  such  a 
sanitarium.  There  can  be  no  numilia- 
tion  where  a  person  pays  a  fair  price  for 
commodities  and  services  received. 

"  Diflerent  ranks"  having  to  be  pro- 
vided for,  the  accommodations,  the  at- 
tendance, and  the  quality  of  diet  should 
in  each  grade  be  suited  to  the  habits  of 
those  different  ranks. 
Operatives  and  servants  are  accustomed 
to  sleep  often  several  in  the  same  room, 
therefore  for  this  description  of  patients 
a  general  ward  might  be  provided  for 
men,  another  for  females, — some  slight 
partition  being  made  between  bed- place 
and  bed*place :  greater  privacy  would  be 
required  for  the  next  higher-paying 
class,  for  whose  accommodation  a  sepa- 
rate cabin  for  each  person  might  be 
enclosed  within  one  lurge  room,  a  por- 
tion of  the  cabin  being  of  glass  to  enable 
the  general  nurse  to  see  whether  her 
services  were  requisite  or  not  without 
disturbing  the  patient.  At  a  still  higher 
charge  a  separate  room  might  be  assigned 
to  each  patient. 

As  to  diet,  the  very  poorest  persons  in 
our  great  hospitals  are  provided  with 
all  that  is  requisite  as  to  the  essential 
properties  of  food, — even  costiv  wines 
are  not  withheld  when  prescribed  b^  the 
physician  or  surgeon :  but  as  the  higher 
ranks  are  accustomed  to  delicacies,  cer- 
tain of  them  might  enter  into  the  dietary 
of  the  high-paying  class,  divided,  however, 
under  the  usual  hospital  regulations  of 
spare-diet,  half-diet,  and  ftiU-diet.  But  for 
all  ranks  it  should  be  a  regulation  stHctly 
enforced  that,  without  express  permission 
of  the  physician,  no  extra  article  of  food 
or  beverage  should  be  allowed  of,  either 
by  purchase,  or  introduced  by  friends. 

Though  in  a  sanitarium,  ttie  expenses 
incurred  would  vary  considerably  in  the 
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caie  of  different  pttientt ;  yet  the  estik 
blishment  would,  on  the  prineiple  of  all 
iDBurances,  be  enamerated  hj  a  certain 
fixed  charge  to  each  and  all  patients  of 
the  same  rank.  Theie  charges  should 
not  exceed  the  average  of  real  cost  to  the 
iuBtitutlon,  including  proportion  of  ren^ 
attendance,  management,  no  less  than 
the  disbursement  ror  food  and  medicines. 
The  charges,  if  regulated  on  this  princi- 
ple, would  be  muoD  below  what  simiUur 
necessaries  could  be  obtained  for  in  a 
private  house,  seeing  that  all  articles 
would  be  obtained  at  wholesale  prlceSt 
that  the  requisite  staff  of  officers  aqq 
attendants  are  alreadT  provided  in  hos- 
pitals, so  that  little  sadition  to  it  would 
be  needed  other  than  nurses;  and  of 
these  a  single  one  could  better  attend  ten 
or  twenty  patients  when  In  contiguity 
than  she  could  administer  to  the  want^ 
of  two  or  U)ree  dispersed  in  different 
parts  of  a  private-nouse.  What  the 
charges  to  be  remunerated  should  amount 
to  would  be  matter  of  calculation  from 
data  obtainable  in  existing  hospitals: 
such  as  the  total  cos^  of  medicines  ana 
of  food,  divided  by  tBe  number  of  in- 
door patients,  &c.  Charges  should  be 
reduced  to  so  much  in  esch  Instance  per 
diemf  in  order  that  patients  should  have 
to  pay  for  all  the  time  they  had  been 
inmates,  and  not  a  day  bevond  it. 

Very  many  of  the  industrial  classes 
are  now  members  of  some  benefit  clqb, 
from  which  they  receive  a  certain  allow- 
ance during  illness.  As  a  precaution 
against  fraud,  a  usual  condition  is,  thut 
no  siok-«llowanee  should  be  granted  to 
members  doing  any  kind  of  work.  How^ 
ever  necessary  this  condition  may  be^  it 
has  sometimes  a  mischievous  effect  on 
individuals*  by  inducing  s  habit  of  idle- 
ness;— were  a  member  during  illness  to 
have  recourse  to  a  sanitarium,  he  might 
be  allowed  to  do  what  little  work  he 
might  be  able  to  perform  whilst  in  the 
establishment,  since  the  medical  officer's 
testimony  would  be  a  better  security 
against  feigned  disease  than  any  other 
that  a  benefit  sooiety  could  obtain* 

Belevant  to  the  subject  in  question  are 
Self-supporting  Dispensaries.  An  esta- 
blishment so-called,  instituted  six  years 
ago  in  a  suburban  parish,  has  been  at- 
tended with  must  salutary  consequences : 
the  members  of  it  pay  a  very  amall 
weekly  sum»  more  or  less  according  to 
th^  number  in  family :  for  ibis  they  iMre 


entitled  to  medieal  advloo  at  the  Dispen- 
sary, if  able  to  attend  it;  if  not|  at  tneir 
homes, — and  to  medicines  in  all  cases. 
The  most  prominent  advantage  of  this 
Dispensary  has  been  that  of  its  checking 
disease  at  its  first  attack, — ^Its  subscribersi 
instead  of  waiting  for  advice  till  coofined  to 
bed,  repair  to  the  Dispensary  on  the  first 
symptom  of  Illness ;  and  in  most  cases  it 
is  arrested  immediately.  The  Dispensary 
Beport  for  the  year  ending  November, 
1850,  affords  proof  that  disease  in  most 
instsnces  yielos  to  an  early  appHcatioii 
of  proper  remedies ;  for  of  2,052  casei 
treated,  no  less  than  1,911  were  cured, 
39  other  patients  were  relieved, — there 
were  in  the  year  no  more  that  17  deaths; 
the  remuning  oases  were  still  under 
treatment  Toe  happy  results  of  early 
treatment  were  particularly  manifested 
during  the  prevalence  of  Asiatic  cholera, 
for  during  that  scourge,  in  a  population 
of  many  thousands,  there  were  at  the 
most  but  11  deaths  from  it,  includ- 
ing doubtful  cases,— and  some  of  them 
were  imported  from  the  metropolis  in  a 
dying  state ;  at  that  sad  time  the  clergy 
or  the  parish  had  seconded  the  medical 
practitioners  in  urging  the  inhabitants  to 
seek  adyice  on  the  slightest  intimation  of 
stomach  derangement.  This  Dispensary 
cannot,  however,  be  considered  as  a 
model  of  perfection ;  for  though  called 
self-supporting,  the  voluntary  contribu- 
tions or  the  gentry  suffice  for  the  pur- 
chase of  medicines,  the  weekly  subscrip- 
tions of  the  benefited  memoers  being 
appropriated  as  remuneration  to  the  me- 
dici^I  men.  Similar  dispensaries,  but 
wholly  self- supporting,  might  be  easily 
established  by  the  joint  subscriptions  of 
operatives  liying  in  a  quarter  of  a  town 
wnere  a  genersT  practitioner  would  give 
his  attendance  on  moderate  terms, 

M.  8.  S. 
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(ConUnued  from  p.  226.) 

XXyiII.^7%s  Maiksmaihai 

Bepoiiiary, 

Part  2. — Mathematical  Deparim^.-^ 
Old  Series, 

The  miscellaneous  pspers  in  this 
department  are  of  a  peculiarly  interest- 
ing and  valuable  characler.  embracing 
many  of  the  roost  elegant  diseussioBa  d 
the  iksm  numerous  stiff  of  Sngliak 
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ineten.  Iq  this  respect  the  wctrk  is  per- 
haps unequalled,  both  for  extent  and 
Tsriety,  by  any  other  of  our  mathemati- 
cal  periodicals :  and  althouffh  the  editor 
was  strongly  olassed  in  favour  of  the 
geometry  of  the  Greeks,  yet  he  did  not 
suffer  it  to  occupy  his  pages  to  the  exclu- 
sion of  other  branches  of  mathematics. 
Hence  we  have  reprints  of  whatever  was 
considered  valuable  In  more  expensive 
or  elaborate  works ;  and  numerous  ori- 
ginal essays  on  various  parts  of  algebra, 
geometry,  trigonometrv,  series,  me- 
chanics, spherics,  and  the  fluxional  cal- 
culus, are  inserted  at  intervals,  several  of 
which  have  led  the  way  to  some  of  the 
most  remarkable  discoveries  of  recent 
times.  The  first  volume  of  the  RepoH- 
iory^  on  its  completion,  was  dedicated  to 
*'  Charles  Hutton,  Esq.,  LL.D.,  F.R.S., 
as  a  small  testimony  of  esteem  for  his 
worth  and  abilities  ,  ,  .  by  the  Edi- 
tor/* The  second  volume,  in  like  man^ 
ner,  is  dedicated  to  "  The  Rev.  Nevil 
Maskelyne,  D.D.,  F.R.S.,  Astronomer 
Royal,  who,  by  a  long  and  indefatigable 
application  of  his  eminent  talents,  has 
done  equal  honour  and  service  to  his 
country  and  to  science.**  The  third 
volume  does  not  appear  to  have  been 
equally  fortunate  in  obtaining  a  patron  ; 
but  if  BO,  my  copy  must  be  imperfect, 
since  it  lacks  a  deaication. 

MUcelianeous  Papen, 

Art.  I.  A  Dissertation  on  the  Geome- 
trical Analysis  of  the  Ancients.  By  the 
Rev.  John  Lawson. 

♦^*  This  is  a  reprint  of  the  well- 
known  tract  pn  Geometry  which  was 
originally  published  by  Mr.  Lawson  in 
1774.  The  **  Collection  of  Theorems  " 
does  not  accompany  the  reprint,  but  is 
subsequently  proposed  and  answered  in 
separate  portions. 

Art.  II.  Eight  Propositions  with  their 
Demonstrations.  From  Dr.  Stewart's 
General  Theorems. 

*^*  These  propositions  are  a  reprint 
of  those  which  were  demonstrated  by 
Dr.  Stewart  himself,  in  his  **  General 
Theorems  "  (1746),  and  are  here  given 
verbatim  from  the  original  work.  In 
subsequent  articles  of  the  R$pQ9itory  a 
considerable  number  of  the  remainrng 
theorems  are  proposed  for  solution,  to 
which  demonstrations  were  furnished, 
after  Dr.  Stewart's  method,  bv  Messrs. 
Lowry  und  Swalo,    Dr.  Smi^  s  demon- 
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strations,  from  the  Edinburgh  Trans- 
actions (vol.  ii.,  pp.  112-134),  were  also 

th 


incorporated  with  those  corresi 
to  them  in  the  Repository;  and  it  is  here 
where  the  objections  are  urged  with 
respect  to  the  un-gsometrical  character 
of  these  investigations,  which  were  after- 
wards satisfketorily  removed  by  the  late 
Professor  Davies  in  his  elaborate  paper 
on  <'  Stewart's  General  Theorems,' 
printed  in  vol.  xv.,  pp.  573-608  of  the 
same  Transaotiops, 

Art.  III.,  XI.,  XXXY.  LufiubrMlons 
in  Spheres.    By  John  Lowry. 

*«*  These  lucubrations  appeared  Just 
previously  to  the  publication  of  Howard's 
**  Elements  of  Spnerical  Geometry,"  and 
occasioned  a  warm  controversy  between 
Mr.  Lowry  and  his  former  tutor.  In 
the  preface  to  the  treatise  Mr.  Howard 
complains  that  he  had  '<  in  confldencs^ 
communicated  many  of  his  discoveries  to 
his  friends  and  pupils,  which  confidence 
has  been  obussd,  ana  several  of  these 
have  been  already  published  in  various 
periodical  publicatjons,  in  particular  the 
article  "  Lucubraflons  "  in  the  Matke^ 
matical  Repository';  and  as  the  charge 
evidently  pointed  tO  Mr.  Lowry  as  the 
offending  pupil  and  friendi  he  replied  to 
it  in  a  short  paper  which  forms  Art.LX. 
in  the  RepoaUory ;  which  was  ag^in 
responded  to  bj  Mr,  Howard  in  Art, 
XI.,  vol.  ii.,  or  the  same  work.  Mr, 
Lowry  corrected  several  oversights  in' 
the  keatise  on  Spberioal  Geometnr, 
which  were  readily  admitted  by  Mr, 
Howard  I  but  he  avoids  denying  the 
charge  of  a  breach  of  coTifidencCf  by 
pointing  out  **  Euclid^s  Elements,'' 
"Emerson's  Geometry,"  the  Diaries^ 
"Lawson's  Tracts,"  "  Simpson's  Geo- 
metry,** &c.,  &c.,  &c.,  as  the  original 
sources  whence  Mr.  Howard  had  derived 
all  his  **new  discoveries :"  besides  he 
misquotes  the  remarks  from  the  preface, 
and  thus  throws  himself  open  to  receivo 
the  full  force  of  Ibe  ca^tigation  which 
was  afterwards  administered  by  Mr. 
Howard  with  no  sparing  hand  (R$posim 
tory^  Art.  XI.,  vol,  ii).  On  the  whole,  it 
apnesra  that  Mr.  Lowry  was  more  m^ 
deuted  to  Mr.  Howard  for  many  of  biS 
earlier  propositions  in  spherics  (han  he 
desired  at  this  time  to  admit;  but  the 
subject  was  afterwards  pushed  by  the 
former  gentleman  to  an  extent  which  the 
latter  never  anticinatedt  Indeed,  so  valu- 
able are  some  of  Mr.  Lowry's  latsr  Id* 
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TMdntions  in  this  branch  of  malhema- 
doi  tnit  Professor  Da?ies  did  not  hesi- 
tate to  say  **  that  to  him  alone  we  owe 
every  important  spherical  theorem  that 
can  be  set  down  to  the  credit  of  English- 
men during  at  least  a  century  past,  or 
more.*'  ("  Supplement  to  Toung*s  Tri- 
gonometry," p.  263.) 

Art.  IV.,  XV.  New  Tables  for  Find- 
ing the  Contents  of  Casks.  By  John 
Lowry. 

Art.  v..  XIV.,  XXVL,  XLIV., 
XLIX.  Tables  of  Theorems  for  the 
Calculation  of  Fluents.  From  **Lan- 
den's  Memoirs." 

Art  VII.  A  Curious  Problem,  with  its 
Investigation.    By  Thomas  Todd. 

%*  In  a  former  article  (Hiech,  Afag^ 
▼ol.  liii.,  p.  459,)  we  noticed  the  avidity 
widi  which  Bfr.  Todd  seised  npon  mat- 
ters Ibr  dispnte ;  nor  does  his  '*  ruling 
passion  **  forsake  him  on  this  occasion. 
buring  the  course  of  a  short  "scho- 
lium/* he  ftdls  foul  of  Dr.  Button,  the 
"author  of  a  book  of  Mensuration  ;"--- 
he  informs  "  the  readen  of  the  Bepoii" 
loty,  and  othen,  that  two  of  his  solutions 
in  the  Brituh  Diary  for  1792  .  .  . 
are  both  spoiled  by  the  Editor  and 
Printer  of  tnat  />tafy  ;*'  whilst  another 
queatlMy ''  one  would  think  by  design, 
is  made  nonsense  of;'*  and  lastly,  ne 
calls  upon  **  Mr.  Thomas  Keith  to  give 
his  proof  against  [an]  equaiemmU  solu- 
tion given  hi  the  Ladies*  Diary  for 
1789/'  when  he  expects  "  Mr.  Keith 
will  do  his  business  effectually,  or,  like 
a  man  who  loves  truth,  when  he  finds 
himself  in  errors,  acknowledge  them." 
Snch  language,  of  course,  precluded  all 
repiv,  nor  do  we  find  that  any  of  the 
parties  concerned  ever  publicly  noticed 
Mr.  Todd's  requests. 

Art  VIII.  A  New  Property  of  the 
Cycloid.    From  "  Landen's  Memoirs." 

Art.  IX.  Observations  on  the  Funda- 
mental Property  of  the  Lever.  By  the 
Bev.  Samuel  Vince,  M.A.,  F.R.S. 

*^*  This  paper  was  also  raprinted  in 
the  Mathematieai  CompamoHj  No.  I., 
p.  18,  and  has  since  been  reproduced  as 
Ques.  1648  in  the  Ladies*  Diary  for 
1840. 

Art.  X.,  XXIIL,  XLV.,  L.,  &c.  In- 
vestigations for  determining  the  Times 
of  Vibration  of  Watch  B&nces.  By 
George  Atwood,  Esq.,  F.B.S. 

Art.  XII.,  XXV.  On  the  Ellipse  and 
Hyparbohe.  From" Landen's Mcmohrs." 
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Art.  XIIL,  XXVII.,  XXXVn.  On 
Finding  the  Sums  of  certain  Series,  by 
Stiriing's  Differential  Method.  By  Blr. 
Jonathan  Mabbott,  of  Manchester. 

•^^  Mr.  Mabbott  was  an  able  and  ex- 
tensive contributor  to  the  Mathematical 
periodicals  of  his  time,  and  possessed  a 
more  general  knowledge  of  Mathemati- 
cal science  than  manv  of  his  contempo- 
raries. Since  his  death,  all  his  Imk^  and 
manuscripts  have  lieen  disposed  of  by  his 
son,  who  was  compelled  to  take  this  step 
in  consequence  of  ill-health  and  indigent 
circumstances.  Several  of  his  works 
have  supplied  me  with  the  means  of  for- 
niehing  a  portion  of  two  articles  in  this 
series  of  papen ;  and  some  mannacrinc 
collections,  now  in  the  possession  of  Blr. 
Henry  Buckley,  fully  prove  him  to  have 
been  well  versed  in  every  thing  relathig 
to  the  summation  of  series. 

Art.  XXII.,  XLVI.,  LL,  &c.  On  the 
Besolution  of  Indeterminate  Problems. 
By  John  Leslie,  M.  A.  From  the  Bdim- 
burgh  Transactions,  vol.  ii.,  pp.  198- 
212. 

Art.  XXVIII.  General  Ph>blems. 
By  Mr.  John  Lowry. 

*•*  This  paper  contains  the  fsrwud 
analysis  and  synthesis  of  the  two  follow- 
inff  rroblems,  subdivided  into  their  seve- 
ral cases  after  the  manner  of  the  ancient 
geometers ;  on  this  account  it  is  of  oon- 
siderable  value  to  the  youQg  geooMler, 
and  is  well  worth  re-printiiig  in  some 
elementary  treatise. 

Problem  I. 

'*  Let  there  be  any  number  si  of  given 
pointi  A,  Bf  C,  &c.,  and  let  there  be 
any  other  given  point  P:  through  P  it 
is  reouired  to  draw  a  right  line,  each 
that  the  sum  of  the  perpendiculars  A  x , 
BY,  CZ,  &c.,  falling  thereon  from  tlie 
points  A,  B,  C,  &c.,  may  be  equal  to  a 
given  magnitude." 

Problem  U. 

**  Let  there  be  any  number  of  given 
points  A,  B,  C,  &c.,  and  likewise  a  cir- 
cle given  in  magnitude  and  position ;  it 
is  required  to  draw  a  right  line  to  tooeh 
the  circle,  such  that  the  sum  of  the  per- 
pendicular A  K ,  BY,  CZ,  te.,  falling 
thereon  from  the  given  points  A,  B, 
C,  &c.,  may  be  equal  to  a  given  line.*' 
Art    2XIX.,   XXXV.,  LV..  te. 
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DemoD8tratioD8  to    Lawson's  Proposi- 
tioni. 

*«*  These  elegant  demonstrations  of 
Lawson's  Theorems  were  furnished  bj 
Messrs.  Campbell,  Lowry,  Nicholson, 
Swale,  Peletarins,  and  several  others ; 
and  oocur  at  intervals  through  the  whole 
of  the  three  volumes  of  the  Old  Series. 
They  were  subsequently  demonstrated 
in  a  continued  series  from  general  Dia- 
grams by  the  Bev.  Charles  Wildbore, 
whose  investigations  have  since  been 
published  in  the  *<  Manchester  Memoirs," 
vol.  ii.,  p.p.  414—452,  and  again  re- 
printed in  the  New  Series  of  the  jRspott- 
tarv^  vol.  vi.,  Part  8,  pp.  9 — 26.  Mr. 
Coua  Campbell  has  recently  collected 
his  demonstrations  from  the  Itepatiiorjf 
and  has  included  them  in  his  neat 
work,  entitled  "  Lucubrations  in  various 
Branches  of  Mathematics.  Liverpool, 
1848,*'  under  the  usual  erroneous  title 
of  **  Lawson's  Geometrical  Theorems." 

That  Mr.  Lawson  was  the  first  to  pub- 
lish these  propositions  in  the  form  of  a 
CoUeetion  is  undoubtedly  true,  but  that 
he  was  the  AiUkor  of  them  cannot  for  a 
moment  be  maintained  in  any  sense  of 
the  term.  In  the  introductory  remarks 
pefized  to  the  first  edition  of  the  Tract 
m  which  they  first  appeared  he  disclaims 
their  OMthorthip  in  general  terms,  by 
observing  that  MOfiy  of  the  Theorems 
had  not  *'  a/tpeared  btfore  in  English* 
but  he  is  entirely  silent  as  to  the  namee 
of  those  Geometers  to  whom  he  had 
been  indebted.  Indeed  so  little  were  the 
real  sources  of  his  information  known, 
that  no  allusions  to  Dr.  Stewart's  writings 
oeeor  in  any  of  the  communications  from 
so  many  able  geometers,  whilst  their 
methods  of  demonstration  preclude  the 
possibility  of  their  ever  having  seen  his 
works.  An  exception,  however,  must 
be  made  in  the  case  of  "  Peletariu't ;" 
whoever  this  may  be,  for  he  faithfully 
iranslaiee  both  the  Analysis  and  Syn- 
thesis of  Dr.  Stewart's  "  Propoeiiionei 
GeomatrioB**  and  forwards  them  to  the 
Editor  as  his  own  productions  HI!  The 
following  Table  will  show  bow  much  Mr. 
Lawson  was  indebted  to  Dr.  Stewart's 
valuable  works  ;  several  of  the  remain- 
ing Theorems  are  to  be  found  in  Pappus, 
and  were  the  writings  of  Hugo  D*Ome- 
rique,  Yieta,  Fermat,  &e.,  to  be  carefully 
examined,  no  doubt  the  whole  of  the 
sixty  Theorems  in  this  Collection  might 
be  restored  to  their  proper  owners. 
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Such  a  system  of  wholesale  piraey  ear- 
ries  within  it  the  seeds  of  its  own 
condemnation,  and  full  exposure  must, 
sooner  or  later,  inevitably  follow.  The 
practice,  however,  is  by  no  means  totally 
extinct,  although  of  late  years  it  has 
been  publicly  ignored  by  some  of  our 
roost  eminent  mathematicians ;  nor  can 
the  noble  example  of  citing  authorities 
on  all  legitimate  occasions,  so  fully  car- 
ried out  bv  Mr.  Walton  and  others  in 
their  valuaole  collections  of  examples  in 
different  branches  of  Mathematics,  fail 
to  produce  a  powerful  effect  towards 
restoring  literary  and  scientific  honesty 
to  its  true  position  in  the  minds  of  those 
who  are  necessarilv  dependent  upon 
olJbers  when  engaged  in  compiling  ele- 
mentary treatises. 

Art.  XXXY.  A  problem  on  FrietioD, 


310 
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with  its  intrestigatioD.     By  Mr.  Colio 
Campbell.  

Art.  XXXVIII.  An  9MJ  method  of 
eonstruotlDg  aa  Azimuth.  By  Thomai 
Beik. 

Art  XXXIX,  LIT,  &e.  Uiefal  Pro- 
positiODB  in  Geometry.  By  M.  A.  Har- 
rison. 

*^*  These  17  Propositions  with  their 
eorollaries  helong  to  the  same  class  as 
those  relating  to  *'  Halley's  Diagram*'  in 
Burrow**  Diary,  the  Liverpool  Student, 
and  the  Hora  GeometriccB  in  the  La(fy*$ 
and  Gentleman^s  Diary,  They  are  no 
doubt  correctly  attributed  to  the  fertile 
pen  of  Mr.  Lowry,  by  Professor  Davies, 
m  a  list  of  the  propri€Bper$on€B  belonging 
to  several  fictitious  signatures  with  which 
he  kindly  favored  me,  a  short  time  pre- 
yiously  to  his  death,  although  another 
authority  assigns  them  to  the  late  Mr. 
T.  U.  Swale . 

Art.  XLYIII.  Important  eonneettons 
of  Simpson's  and  Emerson's  determina- 
tion of  tlie  height  of  the  Tide.  By  John 
Landen,  from  the  Lonelon  MagoMwe 
Improved. 

Art.  LX.  Animadversions  on  some 
remarks  in  the  Preface  to  Mr.  Howard's 
Treatise  on  Spherical  Geometry.  By 
John  Lowry. 

*«*  This  is  the  paper  alluded  to  in 
the  remarks  on  Art.  Ill,  Arc,  and  needs 


not  be  further  noticed. 


T.  T.  W. 


Burnlej,  LaaeMhlfs,  Ootobar  10,  lUl. 
(7b  b€  eontmued,) 
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The  result  of  the  recent  sailing- 
matches,  which  proved  the  America 
faster  than  our  best  yachts,  is  one  which 
ought  to  be  made  profitable  to  builders 
and  yachting  men,  by  turning  their  at- 
tention to  the  form  of  vessels,  and  bv  in- 
ducing them  to  investigate  the  principles 
upon  which  they  are  ouilt.  Each  new 
^acht  k  nearly  a  repetition  of  old  lines 
m  new  proportions,  while  any  proposal 
to  adopt  new  lines  meets  with  little  atten- 
tion, or  if  they  are  tried,  it  is  in  some 
mutilated  way ;  the  result  is  not  equal  to 
expectation,  and  the  system  is  con- 
demned. This  has  been  particularly  the 
case  with  what  is  callea  the  wave-line 
principW.    It  is  itited  in  tb9  pipers  diat 


the  Titania  is  upon  this  plan ;  and  from 
the  views  given  of  the  America,  she 
appears  to  be  much  on  the  same  prinei* 
pie.  It  will  therefore  be  interesting  to 
mvestigate  what  the  principle  is;  the 
more  so  aa  the  numerous  ezperimenti 
made  for  the  British  Association,  and 
brought  to  a  sticcessftil  issue  by  Mr. 
Scott  Russell,  are  verv  imperfectlv 
known.  It  should  also  be  mentionea, 
that  by  a  few  simple  rules  of  easy  appli- 
cation, the  form  of  each  separate  part 
can  be  accurately  and  minutely  deter- 
mined, so  as  to  make  the  whole  conform- 
able to  the  principle.  So  far  back  as 
1840  a  small  volume  was  published  by 
J.  R.  Smith,  London,  called  "  Lectures 
on  Naval  Architecture  by  Captain  S.G. 
Fishboume,  R.N. ;"  to  this  work  I  am 
indebted  for  my  information,  and  will 
give  an  extract,  as  well  as  refer  every- 
one interested  in  its  subject,  to  the  work 
itself. 

The  following  Is  ''the  genesis  of  the 
wave -line  curve:'*  '*Fig.  19  isadieo* 
retio  wave  curve  of  a  water-line;  the 
genesis  of  these  curves  is  as  follows, 
the  length  of  the  forebody,  as  compared 
with  the  length  of  the  afterbody,  Is  u 
3  to  2,  therefore  the  whole  length  Is 
divided  Into  five  equal  pans,  and  three 
allotted  to  the  forebody.  A  circle,  whose 
diameter  is  equal  to  the  half-breadth 
determined  upon,  is  described  with  its 
circumference  touching  the  central  lineg 
where  the  fore  and  after  bodies  join  ;  its 
circumference  is  divided  into  sixteen 
equal  parts,  and  the  central  lines  of  the 
fore  and  after  bodies  are  each  divided  into 
eight  equal  parts ;  then,  for  the  curve  of 
the  foreoody,  from  the  foremost  divisioo 
on  the  central  line  lay  off  the  perpendi- 
cular distance  of  the  central  fine,  from 
the  first  or  lowest  division  on  the  circum- 
ference of  the  circle,  and  from  the 
second  division  on  the  central  line,  the 
perpendicular  distance  of  the  second 
division  on  the  circle,  and  so  of  each 
eight  divisions;  then  through  these  points 
draw  a  line,  and  it  will  be  the  wave-line 
curve  forward  .  •  ,  I  say  a  theoretic 
wave  curve,  because  as  it  is  generally  the 
case,  there  is  a  long  straight  of  equal 
breadth  inserted  between  the  fore  and 
after  bodies.  Fig.  19  only  represents  the 
curves  of  the  extremities.*'  The  curve 
for  the  afterbody  is  drawn  in  the  same 
way  from  the  points  on  the  o^er  half 
ciroie,  and  remainder  of  central  line* 
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It  would  be  itutmctive  to  have  tn 
koconot  of  tbeesperimentiBnd  modeli  bf 
whioh  the  i»m  curve  wu  uoertUDed ; 
but  the  proceediDgt  of  the  Aisociation  ve 
□Dt  euilj  met  wiib,  uid  axe  understood 
to  be  very  long.  At  different  time*  other 
experiments  bate  been  published,  par- 
ticululj  a  detailed  aoeount  of  tuoie 
made  by  Cdotiel  Beaufoy ;  the  object  of 
tbew  WM   to  discover  the  form  whiah 

'  oBen   least  reslstaoce  to  a  fluid  when 

moving  in  it.   This  ii  certunlj  the  great 

>  priinaTj  qoestion,    and  if  it  could    be 

solved,  modlBcations  could  be  made  to 

S  auit  particular  purpotea  -,  bnt  all  in  ac- 

cordance, ai  far  as  possible,  with  that 
form.  There  is  a  theorj  of  Newton's, 
proving  that  of  different  cooea,  formed 

t  on   the  same  base,  according  to  certain 

directions,  there  is  a  proportion  ascer- 
tained in  whi«h  the  larger  cone  is  less 
resisted  than  the  smaller  cone  within  it, 

i  and  he  determined  that  a  certain  curve 

formed  on  the  larger  cone  Is  the  curve 

I  of  least  reaislanoe.     This  certainly  bears 

on  the  subject,  but  1  believe  the  propo- 

S  sitioD  it  disputed  b;  Mientifie   men,  and 

I  mention  it  more  for  the  purpose  of 
(bowing  that  Kience  allows  of  a  form  of 
least  reiisUnee,  than  for  appljing  it  to 

7  the  form  of  the  venel.    It  bos  alio  been 

allowed  ibat  there  is  a  particular  onrve 
which  fluids  take:  "Whatever  the  prea- 
sure,  the  curves  described  b;  the  parti- 
clea  are  the  same."     It  is  therefore  rea- 

■t  sonable  to  expeot  to  find  in   the  wave- 

line  curve  the  form  of  least  resiatauce. 
Besides  the  difflcultj  of  accurately  ob- 

7  serving  what  lakes  place  to  a  bodj  mov- 

ing partly  imnersed  in  a  fluid,  and  to 

•  the  Sifid  itaelf,  there  are  many  difficult 

questions  in  the  resisunceof  fluids,  per- 
plexing even  to  the  scientific ;  we  ao- 
cordlDgly  And  that  great  difference  of 
,r  opinion  exists  as  to  where  the  greatest 

j<  beam  should    be   placed,   and   on   this 

"  chiefly  dependl  the  question  of  resistance. 

Taking  Ine  annexed  line  as  the  total 

i  •  length,  the  marks  show  the  places  fixed 

upon  by  the  different  authorities.  For 
CDltera  it  is  generally  allowed  to  be  one- 

' '  third  from  the  bow.     Colonel  Beaufoy 

'  '  makes  it  two- fifths  from  the  bow,  Chap- 

1  man  and  the   French  one-twelfih  before 

the  middle,  and  the  wave-line  three  fifths 
from  [be  bow.  The  subject,  then,  is  one 
open  to  much  discussion.  The  resistance 
of  air  and  water  may  not  be  compared, 
but  I  nay  Joit  refer  to  the  great  noge 
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of  the  oonieal  ball  orer  that  of  the  round 
bullet ;  may  not  it  be  referred  to  New- 
ton's proporition  ?  And  we  all  know  the 
different  effect  of  a  bluff  or  a  sharp  bow 
as  to  speed,  though  the  proportion  is  not 
brought  to  an  exact  scale.  Following 
Captain  Fishboume's  lectures,  let  us 
look  to  the  resistance  to  be  ofercome  br 
a  vessel  passing  through  water.  There  u 
the  pressure  on  the  fore-part,  the  tena- 
city of  the  water,  and  its  adhesion  to  the 
sides  and  after  part.  Some  authorities 
rate  this  latter  as  very  great;  one  French 
author  states  that  a  sphere  in  motion 
drags  along  with  it  about  six-tenths  of 
Its  own  bulk  of  fluid  with  a  velocity 
equal  to  its  own.  Colonel  Beaufoy  ascer- 
tained by  experiment,  that  the  pressure 
on  the  hinder  part  was  reduced  to  one- 
fourth  by  making  the  length  triple  the 
breadth,  and  that  by  increasing  the 
length  of  the  body  by  an  addition  in  the 
middle,  of  the  same  diameter,  the  resis- 
tance to  its  motion  is  diminished.  This 
fact  Captain  Fishbourne  alludes  to  in  the 
genesis  of  the  curve:  "The  general 
action  of  the  water  at  the  fore  part  Is  m 
gradual  rise  Arom  the  stem  towards  the 
centre  of  the  bow,  and  a  gradual  sub- 
sidence from  the  centre  to  the  after  part 
of  the  bow.  The  water  heaps  up,  and 
begins  to  turn  aside  a  little  before  com- 
ing in  actual  contact  with  the  stem.  The 
veToctty  of  the  filaments  of  water  is 
Increased,  and  they  acquire  a  divergent 
motion,  by  which  they  push  aside  the 
surrounding  water  on  each  side  of  the 
vessel ;  but  as  they  are  on  all  sides  pressed 
by  the  fluid  without  them,  their  motions 
gradually  approach  parallelism,  then 
bend  inwards  to  fill  up  the  trough  left 
behind  the  body.  The  more  divergency 
and  rapidity  that  Is  given  to  the  filaments, 
the  longer  they  will  be  of  fiUing-in 
behind  uie  vessel.  The  rarification  of 
the  air  behind  a  body  moving  rapidly  I 
am  unable  to  enter  upon.  'Diere  is  an- 
other point  to  be  noticed,  that  as  the 
pressure  of  the  surrounding  water  to  fill 
up  the  space  must  depend  on  the  depth 
or  immersion  of  the  body,  when  that  Is 

Seat,  it  will  be  filled  up  the  quicker,  as 
e  adjoining  pressure  will  be  greater.  It 
is  stated  that  the  water  fills  this  space  at 
a  determinate  velocity ;  the  proportional 
lines  of  vessels,  and  especially  of 
steamers  where  the  power  of  propulsion 
Is  known,  should  then  be  formed  with 
reference  to  this.    From  what  has  been 
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fisted,  we  appetr  to  have  bdbre  m  the 
aetiont  of  toe  water  against  which,  in 
the  least  complicated  form,  a  vessel 
should  be  made  to  conform.  The  sob« 
iect  might  have  been  made  more  clear 
bj  drawings,  but  it  will  be  thouffht  that 
too  great  minntie  have  alreadV  been 

Koe  into.  It  may  be  deduced  that  the 
w  should  be  of  such  a  form  as  will 
most  readily,  and  with  least  dbturbanee, 
enter  the  water,  causing  a  gradual  di- 
▼efgency  of  the  filaments ;  while  the 
sides  ought  to  be  of  such  a  lencth  as  to 
ffive  time  for  them  to  attain  only  such  a 
degree  of  parallelism  as  to  leave  the 
force  of  the  outer  water  still  acting  on 
them  to  press  in  the  water  behind,  vet 
leaving  it  in  motion  to  clear  the  after 
body  of  the  tendency  of  the  water  to 
eling  to  it.  In  this  the  authorities  ap* 
pear  to  agree.  In  comparing  the  wave 
curve  lines  with  the  above,  they  seem 
more  suited  than  any  others  to  meet  the 
eootingendes.  If  we  make  convex  bows, 
the  water  must  be  more  disturbed;  if 
more  concave,  there  will  be  spaces  left 
whidi  the  water  will  either  not  have 
time  to  fill  up,  or  a  convex  part  coming 
sttddenlv  to  the  wave,  stops  her  way.  In 
shorter  bows  we  have  a  great  divergency 
given  to  the  water,  while  a  long  after 
part  drags  with  it  much  of  its  own 
bulk  of  water.  To  uke  the  wave  line 
curve  at  the  lowest  estimate,  it  is  natural 
to  suppose  that  a  vessel  with  curves 
similar  to  those  which  the  water  takes, 
must  float  more  easilyi  and  meet  with 
kss  rcaistaoce,  than  one  whose  lines  are 
quite  at  variance  with  the  curves  of  the 
water.  It  will  naturally  be  said  that  it 
would  not  carry  the  saiu  or  afford  stow- 
age. In  regard  to  the  sails,  there  is  no 
reason  why,  if  the  hull  is  altered^  we 
should  not  dter  the  sails  to  suit ;  ss  to 
stowage,  it  is  said  as  if  the  wave- line 
principle  was  simply  one  set  of  lines, 
whereas  the  principle  is  applicable  to 
every  dimension  :  but  it  is  not  the  inten- 
tion of  these  notes  to  enter  particularly 
upon  these  points. 

Any  one  who  has  observed  the  boats 
and  vessels  in  the  Mediterranean,  and 
in  the  east,  must  have  been  struck  with 
their  peculiar  forms.  There  is  much  to 
admire  In  many  of  them,  and  there  is  no 
doubt  but  that  thev  are  moulded  on  cer- 
tain right  principIeB,  though  not  suffi- 
ciently carried  out  in  practice  to  be  as 
efficient  as  they  ought  to  be.    They  ap- 


pear to  attend  too  exclusively  to  the 
floating  part,  without  giving  a  proper^ 
tional  holding  In  the  water;  and  this 
would  naturally  be  expected  where  the 
means  of  propulsion  were  generally  by 
manual  labour,  and  the  change  to  sails 
was  not  provided  for  by  a  corresponding 
provision  in  the  form  of  the  vessel. 
This  is  a  distinction  of  the  parts  of  a 
vessel  which  I  propose  entering  more 
fully  upon  by-and-bye.  The  ^at  fea- 
ture of  the  wave-line  principle  is,  placing 
the  beam  far  aft :  frequent  instances  of 
this  are  to  be  found  in  boats  celebrated 
for  their  fastness,  and  which  have  been 
built  of  the  same  form  from  ancient 
times.  Figure  8  is  an  imperfect  sketch 
of  the  lines  of  the  exact  model  of 
a  Chinese  boat,  well  known  to  naval 
men  as  it  comes  racing  out  at  a  consi- 
derable distance  from  land,  with  pilots 
and  provisions.  The  model  was  brought 
to  this  country  upwards  of  thirty  years 
since,  for  the  purpose  of  introducing  the 
form  to  this  country,  as  capable  of  great 
velocity.  They  are  made  of  all  siies 
up  to  1,000  tons.  This  model  is  of 
one  for  seventeen  oars,  and  carrying 
two  of  the  large  lug  sails  of  the  country. 
There  are  several  peculiarities  of  these 
boau,  which  may  be  noticed.  They  are 
divided  into  many  separate  compart- 
ments— one  or  any  number  of  whidi 
can  be  taken  by  a  passenger.  The  row- 
lock pins  are  of  some  heiffht,  and  several 
notches  in  them  enable  the  rope  grum- 
mets to  be  shifted,  so  that  the  oars  may 
be  made  to  work  freely,  according  to  the 
height  of  the  vessel  out  of  the  water. 
As  it  is  intended  to  go  into  shallow  rivers 
as  well  aa  into  deep  water,  to  be  either 
rowed  or  sailed,  the  rudder  is  made  to 
slide  up  into  a  cavity  in  the  after  part 
for  the  purpose :  the  entire  lines  of  the 
vessel  are  tnus  preserved,  and  while  the 
whole  floating  part,  to  illustrate  what 
was  stated  above,  has  a  moat  buoyant 
appearance,  and  the  lines  all  very  full, 
particularly  so  at  the  stem,  she  appears 
very  well  adapted  for  rowins,  while,  by 
sliding  down  the  large  mcMer,  she  la 
enabled  to  hold  her  wav  when  sailing. 
The  false  keel  is  attached  externally, 
not  built  into  the  vessel,  and  has  a  con- 
siderable gripe  forward.  For  further 
exemplification,  I  will  suppose  that,  ex- 
clusively for  sailing  purposes,  the  space 
to  heel  of  rudder  is  flUed  up  by  a  keel 
in  the  dotted  line.    The  beam  is  placed 
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▼erj  f«r  aft,  and  forward  is  T«rj  iharp, 
though  the  ■tern  itoelf,  as  it  riaes  above 
the  water,  is  broad  and  flat.  There  ia 
a  eooaiderable  diflTerence  between  the 
draught  of  water  forward  and  aft,  eape- 
eially  if  we  look  at  it  when  the  rudder  if 
lowered* 


The  Turkish  eaiqne  is  another  example 
of  plaoing  the  beam  ftu*  aft,  with  a  long 
sharp  bow.  These  are  said  to  be  very 
fast,  but  are  intended  only  for  polling. 
To  flt  this  again  for  sailing,  a  keel  would 
have  to  be  added,  following  the  ahmpe 
of  this  floating  part ; 


Wg.  4. 


In  Ihct,  most  of  the  lateen  sail-boats 
of  the  Mediterranean,  as  well  as  those 
of  the  eastern  seas,  have  many  of  the 
wave- lines  in  their  forms.  I  have  but 
an  imperfect  recollection  of  the  lines  of 
a  Thames  waterman's  wherry,  but  think 
that  it  partakes  much  of  the  true  wave- 
line  curve,  however  much  at  first  sight 
thev  difl^  from  the  lines  given  above, 
whloh  are  chiefly  u  examples  of  placing 


the  beam  fhr  afl^  and  of  an  eAeient  floel- 
ing  part,  which  would  be  rendered  flt 
for  sailing  by  the  addition  of  a  keel ;  for 
fastness  and  stability,  when  properly  ma* 
naged,  there  could  not  be  a  better  in* 
stance  than  the  wherry.  I  now  give  the 
lines  of  the  America,  taken  from  the 
lUustraied  London  Newt  of  the  15tll 
March,  as  she  stood  on  the  stocks ; 
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Fig.  5. 


The  following  is  an  omtllDo  of  her  deok  view,  from  the  same  paper  of  the 
SOth  August ! 


Fig.  6. 


The  dimensions  of  the 


are 


given  as — 

94  feet  length  over  ell. 
82  feet  length  of  keel 
22  feet  6  iocbes  extreme  wi4th« 

Draught  of  water  forward,  6  feet ;  aft, 
1 1  feet.  It  is  stated  {  *VXivUeu  of  straight 
lines,  we  have  curved  and  hoUoy  Ifasee.*' 
The  dimensions  of  the  masts :  foremast, 
79  feet  6  inches;  mainmast,  81  feet; 
which,  together  with  the  wish  to  have 
strong  breeaes  in  which  to  prove  her 
sailingt  evince  her  capability  for  work. 
As  much  has  yet  to  be  added,  I  will  not 
Bsake  any  further  illostrationa  on  the 
supposed  Identity  of  the  ^mertca  to  the 
wave  curve.  As  some  apology  for  an 
nnscientiflc  person  writing  so  much  on 
the  subject,  I  would  remind  the  reader 
that  they  are  chiefly  notes  from  other 
writers,  and  that  there  seems  to  be  in 
every  one  of  a  mechanical  turn  a  sort  of 
instinctive  feeling  and  appreciation  of 
proportion  and  fitness  for  a  purpose, 
wbieh,  like  the  mnsieal  ear,  and  the  eve 
for  colouring,  forms  a  rule  for  itself, 
without  waiting  for  the  definitions  of 
scienee,  which  slowly  lays  down  rules 
why,  and  in  what  order,  these  propor- 
tions depend  upon  each  other.  The 
mechanic  has  a  strong  sense  of  fitness, 
of  beauty,  or  of  power  in  any  object, 
when  each  part  is  proportional,  and  when 
t)ie  wbole  IS  properly  blended  together ; 


and  a  feeling  of  almost  personal  injury, 
when  these  are  disproportioned.  On 
this  some  claim  is  made  to  have  one's 
say  on  the  subject  in  hand,  particularly 
when  there  exists  so  much  difference  oi 
opinion  among  those  who  ought  to  de« 
cide  on  the  best  lines  for  vessels  of  all 
descriptions. 

The  parts  or  lines  of  a  vessel  may  be 
divided — let.  loto  the  horizontal  water- 
line,  or  that,  as  here  chiefly  referred  to,  of 
least  resistance.  2nd.  The  floating  lines, 
or  those  on  which  depend  her  buoyancy, 
her  stability,  and  sea  worthiness;  this 
includes  the  lines  lengthways,  as  well  as 
the  cross  sections.  3rd.  That  portion 
which  is  immersed  and  gives  both  power 
to  hold  way,  and  to  resist  the  wind 
acting  on  the  sails  in  an  opposite  direc- 
tion. It  is  evident  that  the  divisions  2  and 
3  are  properly  one,  as  on  the  blending  of 
them  together  depends  the  capacity  of 
the  vessel,  still  by  separating  them  we 
can  more  clearly  distinguish  that  if  a 
preponderance  in  any  one  is  given  over 
the  others,  there  will  be  to  the  loss  of 
one,  or  both  the  other  qualities  ensured 
by  attention  to  the  due  proportion  of  each. 
In  river  steam  veesels,  where  sails  are 
little  used,  the  floating  lines  are  evi- 
dently of  the  greatest  consequence,  be- 
cause being  acted  upon  by  the  paddles 
low  down,  it  is  not  necessary  to  give  so 
mneh  depth  to  the  immersed  part,  the 
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same  in  pnllioff  boats;  but  in  sailing 
Tessels  it  is  different.  It  appears  to  be 
too  niucb  the  case  in  yacLt  building  to 
disregard  the  natural  floating  lines,  and 
to  remedj  this  by  the  ardfieial  one,  of 
heavy  baUast;  this  is  unsafe,  and  cer- 
tdnly,  though  it  may  answer  for  racing 
puiposes,  it  is  a  defect  in  the  art  of  ship- 
puilding,  as  the  most  perfect  form  must 
be  one  which  depends  upon  her  natural, 
I  may  call  them,  floating  qualities, 
brought  to  better  bearings  by  the  ballast 
or  cargo  which  she  is  to  carry.  Greatest 
stability  with  least  resistance,  and  I  may 
add,  least  ballast,  is  the  right  question 
to  be  soWed.  On  this  I  would  again 
refer  to  the  '*  Lectures."  Yachts  are, 
I  think,  built  on  too  even  a  keel,  or 
rather,  with  too  little  diffisrence  between 
the  draught  of  water  forward  and  aft. 
This  is  an  instance  of  giving  too  much 
to  the  lower  lines,  and  the  consequence 
is,  either,  that  to  get  the  run  aft  pro- 
perly carried  out,  the  lines  of  the  floating 
part  are  so  much  cut  away  as  to  injure 
the  bearings  of  the  after  part ;  or,  the 
run  is  brought  to  dead  wood  too  low, 
while  the  upper  part  projects  in  a  dis- 
proportioned  manner :  this  is  often  to  be 
nouced  in  wedge-shaped  vessels,  and 
there  is  a  want  of  harmonv  in  the  lines 
in  this  manner  when  ballasted  down. 
This  mnst  drag  upon  the  water.    There 


is  also  a  very  olgectionable  length  given 
to  the  false  stem;  it  proves,  however,  that 
there  is  a  feeling  of  what  is  an  eye-sweet 
proportion ;  but  the  objection  is,  that 
the  real  vessel  is  not  made  to  partake  more 
of  this  upper  addition,  and  thus  it  be 
made  servicnble  to  her.    The  stem-post 


should  then  be  placed  at  a  greater  angle 
to  the  keel,  and  a  greater  buoyancy  given 
to  the  stem  lines.  The  wave  line  brings 
this  oart  particularly  well  out ;  and  the 
aketch  of  the  Awurica  points  to  this 
being  the  case  with  her.  The  Chinese 
have  this  in  the  model  very  full.  If  the 
draught  forward  is  considerably  less 
than  aft,  it  enables  the  builder  to  bring 
out  the  stem  water  line  at  the  right  plaee; 
and  though  contrary  to  our  ideas  of  form, 
if  the  stem  had  even  a  alight  turn  up.  it 
brings  them  out  better.  The  Ammica 
appears  a  good  example  of  what  Cap- 
tain Fbhboume  gives  as  a  section  of  the 
form  of  greatest  stability  with  fastness ; 
in  fact,  she  is  little  more  than  a  skeleton 
vessel,  having  a  floating  part  of  stability, 
and  a  lower  part,  as  before  indicated, 
which  for  sailing  purposes  need  be  little 
more  than  a  huge  aeel  of  dead  wood  ;  but 
to  combine  aecommodstion  with  keel, 
must  be  the  object  of  our  builders. 
Another  reason  for  the  difference  of 
draught  forward  and  aft  is,  that  it  brings 
the  greatest  depth,  like  the  greatest  beam, 
more  gradually  to  meet  the  resistance  <^ 
the  water,  while  the  raking  stem-post 
brings  the  water  in  a  similar  way  to  the 
water-line,  and  best  clears  it  from  the  fol« 
lowing  water— a  matter  of  consequence, 
as  before  stated.  I  have  not  met  with 
definite  rules  for  applying  the  wave-line 
curve,  except  what  has  been  already 
stated  in  regard  to  the  curves  formed  on 
the  whole  length  for  the  forms  of  the  bow 
and  stem ;  and  that  an  additional  body  may 
be  advantageously  inserted  in  the  mid- 
dle, we  also  found  that  this  insertion  might 
be  about  one-third  of  the  whole  leof^. 
{To  be  QmHmtid,) 


nu   BLaOTRIC  UOHT  AT  WOBaLBT  HAIX. 

The  public  are  already  aomiaiated 
with  the  leading  features  of  Messrs. 
Staite  and  Petrie's  inventions  in  eleetric 
illumination.  On  Friday  evening,  Uie 
10th  inst,  Mr.  Staite,  by  Command,  had 
the  honour  of  displaying  before  the 
Qaeen  and  the  Boyal  and  distingQished 
visitors  at  Worsley  Hall,  three  illnatn* 
tions    of  unparalleled    sj^ndour     and 

S>wer.  A  Manchester  correspondent  has 
voured  us  with  the  following  partien- 
lars,  which  we  think  will  be  interesting 
to  our  readers : 
One  light,  of  extraordinary  briUiano^, 
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WIS  erected  in  the  flower.girden  on  the 
western  end  of  the  terrace,  snd  facing 
the  drmwing-room  windows.  The  light 
wss  encloMd  in  a  Fresnel  dioptric  lens, 
and  being  sontewhat  elevated,  must  have 
been  seen  for  many  miles  aroand.  The 
whole  of  the  surrounding  scenery  ap» 
peared  as  if  bathed  in  sunshine,  and  the 
wdks  and  terraces  were  as  light  as  day. 
Two  odiier  lights,  furnished  with  suitable 
reflectors  of  great  siie  and  power,  were 
atmultaiieoasly  displayed  at  the  two 
extreme  ends  of  the  front  terrace,  and 
their  united  rays  were  directed  on  to  the 
fountain  in  the  centre,  which  was  keot 
playing  the  whole  night  At  intorvals 
one  of  the  reflectors  was  turned  about  in 
Tarious  directions,  rendering  distsnt  ob- 
jects distinctly  Tisible,— some  of  them 
miles  away.  The  Queen  was  highly 
pleased,  and  took  much  interest  in  the 
various  effects  produced,  particularly  at 
the  fountain,  wnere  a  bow  could  be  seen 
playing  about,  radiant  with  the  prismatic 
colours.  Certainly  never  before  did  such 
a  brilliant  light,  or  rather  series  of 
lights  shine  on  so  brilliant  a  company. 
It  is  important  to  observe  that  the 
light  was  94if»mt$taimng,  and  remained, 
without  anv  kind  of  interference,  in 
glaring  action  the  whole  night,  umil  the 
Queen  and  visitors  retired. 

The  company  at  the  Sari  of  EUesmere's 
comprised,  in  addition  to  the  Queen  and 
Prince  Albert,  Field-marshal  the  Duke 
of  Wellington,  Earl  and  Countess  Wilton, 
Lsdy  Gray,  Duke  andDuchess  of  Norfolk, 
Marquess  and  Marchioness  of  Westmin- 
ster, Earl  and  Countess  Derby,  Lord 
Seflon,  Sir  John  Potter,  mayor  of  Man- 
chester, the  Bishop  of  Manchester,  and 
about  fifty  of  the  gentry  of  the  sur- 
rounding counties. 


rorr's  ''riasr  THmsa  books  op 

■UCLID."* 

The  former  editions  of  Euclid  by 
Mr.  Potts,  which  have  been  nc^iced 
and  strongly  recommended  in  this.Ma- 
gasine,  have  taken  their  place  amongst 


•  "Endid't  Elements  of  Oeometnr,  the  First 
Three  Books ;  ehlefly  firom  the  Text  or  Dr.  Ermln, 
irlth  KxphMfttorx  Notes ;  a  Series  of  Qaefttions  on 
eeeh  Book;  and  a  Selection  of  Geometrical  Exer- 
cises firom  the  Senate-house  and  College  Examina- 
tion Papers,  with  Hints,  ftc.  By  Robert  Potts,  M.  A. ; 
Tili^  CoU^fe.    Mm  W.  Packer,  West  Stmiid. 


the  Standard  educational  works  at  the 
Universities,  and  in  schools  of  all  classes 
since  their  first  appearance ;  however,  a 
totally  new  description  of  mathematical 
students  has  been  created,  by  the  recent 
army  regulations,  and  requirements  of 
the  medical  profession.  Both  ofiicers  in 
the  army  and  candidates  for  the  diploma 
at  Apothecaries'  Hall,  are  required  to 
pass  an  examination  in  a  certain  portion 
of  *' Euclid's  Elements,'*  and  it  is  to  meet 
the  wants  of  this  new  class  of  readers 
that  Mr.  Potts  has  printed  the  First 
Three  Books  of  Euclid,  separately,  at  a 
reduced  price;  accompanied,  however, 
with  notes  and  copious  examples  and 
problems  for  practice.  The  solutions 
and  hints,  which  were  found  so  scoept- 
able  to  the  student  in  the  larger  editions 
are  also  preserved  in  this ;  together  with 
a  short  notice  of  the  Ancient  Geometri- 
cal Analysis. 

We  can,  therefore,  recommend  this 
edition  as  cordially  as  its  predecessors  to 
those  for  whom  it  is  specially  intended. 
It  is  printed  at  the  Cambridge  University 
Press,  in  the  same  neat  and  admirable 
form  which  characterised  the  former 
editions. 

We  are  sorry  to  learn  that  a  very 
mean  and  unprincipled  attempt  is  about 
to  be  made,  to  rob  Mr.  Potts  of  the 
fruits  of  his  labours,  by  what  can  be 
looked  upon  as  nothing  better  than  a 
pirated  copy  of  this  edition.  We  have 
reason  to  believe  that  Mr.  P.  risked  a 
considerable  sum  in  bringing  out  his 
former  editions;  and  that  his  motives 
were  of  the  most  disinterested  nature ; 
vis.,  an  ardent  wish  for  the  advancement 
of  mathematical  education— much  more 
than  any  regard  to  private  advantage  or 

Cfit.  When,  after  some  time,  Mr.  P.'s 
k  became  firmly  established,  and 
likely  to  become  a  source  of  pecuniary 
profit,  other  memben  of  his  own  Uni- 
venity  were  shabby  and  dishonest 
enough  to  step  in  with  an  edition  of 
their  own,  which  was  little  better  than 
a  mere  piracy  of  his. 

We  sincerely  hope,  however,  that 
these  disgraceful  attempts  will  not  suc- 
ceed in  their  aim,  and  that  Mr.  Potts 
will  at  last  be  permitted  to  reap  some 
small  advantage  from  his  sealous  un- 
tiring eflPorts  to  promote  the  cause  of 
sound  education,  both  at  the  Univenity 
and  elsewhere. 
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William  Barkbr,  of  Hulme,  Manohes- 
feri  millwright.  For  improvemenit  in  mO' 
chinery  for  chipping ,  rasping,  and  shaving 
dgewood  and  other  materiali,  and  in  ap- 
paratnt  connected  therewith.  Patent  dated 
April  7,  1851. 

The  improTements  elaimed  under  this 
pttent  eomprehend : 

1.  The  application  of  knlTM  for  chipping 
and  Bhaving  dyewood  to  the  same  fhoeoplate 
as  the  entters  nssd  for  rasping. 

2.  An  insproTed  arrangement  of  naohl^ 
aery  for  hringing  the  dyewood  or  otlier  ma- 
terial in  contact  with  the  face-plate  to  which 
the  knives  or  entters  for  chipping,  raspiog, 
and  shaving  are  attached. 

3.  Certain  apparatus  for  grinding  the 
knives  or  catiers  nsed  in  machinery  for 
chipping!  rasping,  and  ahaying  dyewood. 
The  chief  pecnliarity  of  this  apparatus  is, 
that  the  knives  whilst  under  the  action  of 
the  grindstone  have  a  sideway  movement 
alternately  in  opposite  directions,  by  which 
means  the  afaarpeningis  more  rapid,  and  the 
wear  of  the  grindstone  equalised. 

CaMBTOFHBE  Crobb,  of  FamwoHh, 
«x»tton  spinner  and  maanfaeturer.  For  cer- 
iain  improtfemenia  in  the  manu/aetwre  of 
textile  fahriee,  and  in  the  wumfifaetnre  qf 
wearing  i^tparel  from  textile  wuUeriale, 
Patent  dated  April  B,  1851. 

The  present  improvements  have  relation 
to  the  weaving  of  cloth  of  irregular  forms, 
suitable  for  being  made  up  into  various 
articles  of  wearing  apparel.  Several  me- 
thods of  effecting  this  object  have  at  various 
times  been  proposed,  and  one  of  theae 
formed  the  subject  of  a  patent  granted  to 
M.  Jerome  Andre  Drien,  Aug.  1,  1849  (see 
vol.  iii.,  p,  117).  M.  Drieu's  method  Was 
to  produce  the  fulness  or  irregularity  in  the 
cloth  from  an  independent  weft  put  in  by 
hand,  after  the  full  width  of  doth  had  been 
woven  by  power  up  to  the  point  where  the 
fulness  was  to  eomaamice;  tlio  hand-woven 
or  irregular  part  was  then  brought  parallel 
to  the  breast  beam  by  a  suitable  take-up 
motion,  and  the  weaving  recommenced  by 
power  until  another  portion  had  to  be  let 
in.  Mr.  Cross  now  proposes  to  employ 
instead  of  the  above-stated  method  a  Jac- 
quard  or  other  suitable  apparatus  by  which 
a  determinate  number  of  the  warp  threads, 
according  to  the  extent  of  gore  or  inlet  to 
be  produced,  will  be  prevented  from  opening 
a  shed  far  the  shool  of  weft,  and  thus  the 
required  irregularity  be  produced  in  the 
fabric.  According  to  this  aaode  of  proea- 
dure,  the  ahnttle  can  be  thrown  Afooi  box  lo 


box  across  the  whole  width  of  the  loom, 
although  a  shed  is  opened  and  cloth  will  oon- 
sequently  be  produced  only  in  that  part  of 
the  weft  which  is  not  under  the  action  of 
the  Jacqnsrd.  The  take-up  motion  may  be 
similar  to  that  of  M.  Drien,  or  stripi  of 
any  material  corresponding  to  the  attent  of 
ftelness  may  be  iotrodnoed  between  tlie  Iblda 
of  doth  on  the  take-vp  roller,  or  any  othor 
snitable  meehanlam  capable  of  Ilka  ieffte 
may  be  employed. 

C/a«m.-*The  appHoatlon  of  a  Jaoquard  at 
other  snitable  apparatoa  for  preventing  Qsr* 
tain  of  the  warp  threads  from  opaning  a 
shed  when  shapes  for  bdog  made  op  into 
articles  of  wearing  appard  are  prodaoisd  by 
the  weaving  of  irregular  quantities  of  work 
in  the  direction  of  the  length  of  the  wtup 
thread. 

John  Gborob  Appold,  of  Finsbuiy- 
square,  gentleman.  For  improtemente  in 
machinery  for  regulating  and  ateertaininff 
the  labour  perfbrmed  by  manual  or  oihit 
power.    Patent  dated  April  9,  1851. 

Mr.  Appold's  IfflprovementB  hato  relatiaii 
to  timt  dass  of  machines  In  whieh  tho  fric- 
tion of  a  band  or  strap,  endrdfaig  a  ravolT- 
ing  shaft,  is  oauaed  toindieata  !■  oooneetioR 
with  suitable  apparatus  the  amount  of  pawar 
expended  in  producing  rotation  of  that  almfl. 
The  object  sought  to  be  obtained  ia  to  eqa»- 
liie  the  amount  a#  power  required  to  be 
exerted  under  varying  friction,  and  thia  ia 
effected  by  the  application  of  a  oampenaat- 
ing  lever  to  the  strap  or  friction  break,  br 
which  the  tigbtnem  of  the  band  or  break 
upon  the  revolving  shaft  is  Increased  or 
diminished  in  a  ratio  corresponding  to  the 
increate  or  diminution  of  fk'iction. 

Charlbb  McDowall,  of  Hind-street, 
Bloomsbury,  watch  -  maker.  For  certain 
hnpr&tfemente  in  the  eonetruetion  of  time^ 
keepers.    Patent  dated  April  10, 18S1. 

These  improvements  have  for  thdr  object 
the  simplification  of  the  construction  of 
that  part  of  time-keepers  of  various  mcrip- 
tiona  known  as  the  '^CBeapement,"  and  tUa 
is  effected  by  the  employment  in  lieu  of  the 
ordhiary  '*8espe  wheel"  of  an  eccentric 
pin  or  one  toothed  wheel  (driven  by  the 
ordinary  train)  which  Is  made  to  act  on  a 
peonliar  construction  of  pdlet.  Thoopera<- 
tion  of  the  whole  is  that  of  a  dead- bent 
escapement,  and  the  pecaliar  feature  of  the 
improvements  b  that  an  impmlaa  ia  given  to 
tho  pendulum  at  the  middle  of  Ita  tihratlmi 
by  a  direct  instead  of  an  obUqne  action. 

Hbnrt  Josn  BsTjuiAiiVy  of  Vppar 
Aohby-ilntt,  Wtthamplon-i 
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liyiiWMMiilff  li  0OfMWffiN^  p&Hi  iff  ^fj* 
t/«ad!ff  onJ  o/A«r  fromu^  and  in  maekiwny 
€mphif0d  tUrnm*  PatMt  dated  April  15, 
1861. 

The  impmtemeBti  here  claimed  oompre- 
hand— 

1.  Tha  oonatraation  and  applieatioii  ol  a 
receding  dofetailf  or  Its  eqnivaleiit,  for  the 
purpoao  of  fastening  or  securing  together 
the  firamee  of  bedstaads  or  other  atriictiiree» 
eithar  in  aMtel,  waod»  ar  atty  other  mate- 
rtelt  the  aldee  of  wUoh  doTatail  an,  ami  act 
•e,  liieliQed  {denes,  they  betag  so  ftmned  at 
to  recede  at  an  ingle  from  toe  Uca  of  the 
poste,  so  that  when  the  asale  dovetail  ii 
inserted,  and  driTcn  down  or  into  tlie  recede 
ing  dofetail  by  a  blow  or  pressure,  it  is 
made  to  traverse  down  the  inclined  planes 
in  the  receding  doTctail,  wliereby  it  is  drawn 
forcibly  hoae,  wotil  the  shoulder  of  the  rail 
on  which  is  or  are  formed  the  male  dovetail 
or  dovetails,  is  doiely  brought  up  against 
the  face  of  the  post. 

2.  An  arrangement  of  machinery  for 
sinking  the  davatailad  mortise-holes  m  tha 
posts  of  bedsteads  and  other  straetures,  as 
regards  the  employmeot  of  rotatory  cutters 
wUh  oooical  heads  and  cylindrical  necks,  in 
eombinatioB  with  a  rest  or  moveable  table 
lor  the  reception  end  sttediment  of  the  bed- 
post,  the  said  teUe,  while  being  advsncad 
towards  the  cutters,  being  oondaated  by 
saiteble  guides  either  upon  the  moving  tebie 
or  stetionary  bench,  in  a  course  which  is  at 
first  at  right  angles  to  the  face  of  the  post, 
and  thence,  as  soon  as  the  cylindrical  cutters 
have  begun  to  act,  in  a  longitudinal  course, 
receding  sufficiently  from  the  face  of  the 
post  to  form  a  mortise  which  shall  bind  the 
dovetailed  tenons  of  the  rail  as  thay  are 
pressed  down  in  their  sockete. 

3.  The  combination  with  the  guide  of 
suiteble  stops,  or  their  equlvalento,  whereby 
the  table  is  limited  in  its  course  to  the  par- 
ticular range  of  cutting  action  fbr  the  time 
babig  required. 

Hnnif  AN  ScBBODsa,  of  Bristol,  gentle- 
man. For  improvtmenU  in  num^faeturinff 
tmd  refininff  tugar.  Patent  dated  April  15, 
1851. 

This  invention  has  relation  to  apparatus 
for  evaporating  and  granulating  cane-juice 
or  liquids  containing  saeehaime  matters 
capable  of  erystaUisation,  and  consiste  In 
combining  with  a  pan  or  vessel,  heated  by 
steam  or  other  heated  fluid  contained  in  or 
passing  through  a  p:pe  or  series  of  pipes 
or  paaaagea  inserted  in  or  through  tha  pan 
or  vessel  employed,  a  seriee  of  discs  or  sur- 
faces capable  of  moving  or  revolving,  partly 
immersed  in  the  liquid  to  be  evaporated  or 
gmnidated.    The  operation  is  performed  by 


bringing  (he  betted  pifti^ei  of  ctne»Jntee 
or  saccharine  liquid  Into  contact  with  air  by 
tha  ravolutioB  elf  tha  discs,  whareby  avapo* 
ration  to  t  great  extent  Is  carried  on  at  t 
temperature  below  the  ordinary  boiling  point 
of  the  liquid.  The  patentee  prefers  the 
pan  or  vessel  to  be  of  the  sectional  form  af 
a  segment  of  a  cylinder,  with  the  discs  (which 
are  of  a  circular  form)  mounted  on  a  hori* 
sontal  axis  ahova  tha  pen,  aad  revolving 
partiaUy  immaseed  fai  ilM  liqaid«  and  with 
the  beating  pipes  arranged  in  tiers  eerost 
the  pan,  and  occupying  a  posUloA  interme- 
diate to  the  discs )  ho  does  not,  bowever, 
canflno  himself  to  that  partienlar  Isrm  af 
veasel,  nor  to  any  particular  shaped  pipe  or 
arrangement  of  pipea  or  passages  for  con- 
veying heat  to  the  liquid.  The  temperature 
is  regulated  by  cocks,  or  other  suitable 


Clmim. — The  combination  of  moring  or 
revolring  discs  or  surfaces  with  pans  or 
tesaels,  heated  by  pipes,  or  tubei,  or  pas- 
ss|es  containing  steam  or  other  bested  fluid. 

RoBBET  MiLUOAN,  of  Harden  •  mllls, 
BIttgley,  manufacturer.  J^br  a  nam  m^dt  of 
ornammtttng  etrtain  etoth  fabriei.  Patent 
dated  April  25,  185  L 

Th:s  *'  new  mode  of  ornamenting,"  con- 
slste  In  printing  designs  or  patterns  of  any 
dsscription  in  one  or  more  sbadaa  or  tiote  on 
•r  over  flock -printed  aoloured  elottis  com- 
posed, or  partly  composed  of  alpaca,  wool, 
or  worsted,  or  wool  and  cotton  mixed  (such 
as  are  commonly  called  **  Coborgs,")  the 
painte  or  printing  materials  employed  being 
white  or  coloured  zinc  paints  mixed  with  oil 
In  tlia  usual  manner. 

C/ataiff.— 1.  The  use  of  sine  paint  for 
printing  npcA  fahriea  auah  aa  dascribad* 

2.  Priuting  with  aloe  painte  oe  with  ordi- 
nary oil  painte,  or  with  opaque  pigmente 
mixed  with  any  auitable  oil»  varnish,  or 
gB*n  insoluble  in  water*  or  upon  or  over 
flock,  printed  coloured  dotbs,  or  coloured 
fabrics  composed  of  the  maleriala  abOTO 
mentioned. 

3.  Printini;  on  those  parte  of  such  cloths 
or  fabrics  which  are  not  covered  by  the 
flock  with  such  painte  or  eolouraf  ee  da- 
seiibed. 
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Robert  Jlmei  Maiyon,  of  York-road,  Barrey. 
gentleman,  for  improTementa  in  obtaining  and 
applying  motiTo  power,  and  in  ilgDallziiig.  Octo- 
btf  IS ;  lis  montaa. 

Bicfaard  Arebibald  BrooBUOt  of  tba  trm  of  J.  C 
Bobertaon  and  Co.,  of  160,  PleeHtreet,  in  tlie  City 
of  London,  patent  agenta.fpr  certain  fmpravements 
Id  tbe  pieiMuation  and  treatment  of  fibrona  and 
membiaaaoua  mateilala,  both  in  tbe  raw  and  ma- 
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nnflMtond  tUito,  vlierahy  tiMy  aro  rmdand  mon 
doxable,  an  oontnwted  or  ezpaiidad,  ai*  eteuiod, 
•Dd  an  mon  eapaUe  of  nnttiiur  daoompoiltioQ 
and  of  nesivliiff  and  ntaining  auonin.  (B«iiig  a 
oonmunietfioii.)    OctolMr  10;  aix  monthi. 

Bobtrt  Sommetot,  of  Paris,  in  the  npublie  of 
Vnaee,  manufltctunr,  for  eertain  improTomenti 
In  the  mannftrtan  of  teluon.  October  10;  dz 
montba. 

Thomat  Lightfoot,  of  Jamv  ii^poT'inllb,  Sonth 
8hields»  Darham,  paper  manofketurer,  tn  Impnve- 
BMoU  in.  maohiDery  applleable  to  the  mannfaeton 
of  paper.    October  10;  dx  montiie. 

Thomaa  Heorj  FronUnga,  of  the  flnn  of  Lomaa, 
FnmiiMa,  and  Co.,  of  Sbeffleld,  York,  mannftMv 
tviers,  lor  trnproremeDtt  in  forge  hammeri.  Octo- 
ber 10;  rixmontha. 

Matthew  Olboon,  of  Welllngton-terTBce,  New- 
oaatle-apon-Tyae,  far  improfeinenta  in  martiJnery 


far  pnhrerlslnf  and  pwparing  land, 
dzntonthe. 


l€; 


WHUam  Oniona,  of  Southwark,  Snrregr,  engineer, 
for  improirementa  in  the  manafaotara  of  nuts  and 
bolts,  also  of  steps,  bearings,  axles,  and  boahce, 
also  of  mills  and  dies  for  engravers,  also  of  bells, 
lathe,  and  other  spindles,  also  of  weft  forks, 
shuttle  tongues  and  lips  for  looms,  also  parts  of 
agricultural  implementa,  chains,  roller  guides,  and 
throetle  bars,  bj  the  applicatlMi  of  matertala  not 
hitherto  used  for  such  purposes.  Oct.  10 ;  0  months. 

Thomas  Perry,  of  Tower-etreet,  Leicester,  m»- 
chinist,  for  impvoTementa  in  the  manufhetun  of 
looped  firiniBs.    October  10;  six  months. 

Richaid  Dover,  of  New*  street,  Sprl^^aideu, 
Weetmlnster,  menhaat,  for  in^foireflsenta  in 
treating  sewage  or  obtaining  products  thMofrom, 
and  combining  such  products  with  other  matten. 
October  10 ;  six  months. 


WBIK1.T  LIST  or  DBIIOKS  FOK  AmTlOUIt  OF  UTIUTT  KBeitTBKBD. 


Date  of    No.  in 
Regiatrap  the  Ile- 
don.     giiter.     Proprietors' Names. 

Oct.    9     S976     John  Whitehead ..«..«... 


Addresses. 


Subjects  of  Design. 


10 
»• 


SOro     John  Tylor  »  Sons 
1977     JohnJ.Pelle  ...... 

1970      Miller  ft  Sons  ...... 


lamp  far 


II     9979     JohttCheetennan. 


14 

9001 
9992 
„   9903 
10   1904 


ft 


Chadbum,  Brothers  ... 

Edwin  Rose 

John  8Tmonds..«....MM* 
Csitwthrhl  ft  Hirons  ... 
Henry  Batchelor  ,.•....« 


Midland     Junction     Foundry, 

Leeds Poller. 

NewgatOHdreet Moderator  lamp. 

WhItelUTen Scnw-jaek. 

Piccadilly Peru  of  a  signal 

railways. 
8heflleid.........M«M... Double  expanding 

tncting  spanner. 

BheiBeld ^ «.....» Barometer  tube. 

Manchester Double-acting  safety-ralTC. 

Slireus),  Minories ^  Ooid-waahing  machine, 
trmingliam ^ Cruet-stand. 

Kennington Candle  shield. 


CONTBNTB  OF 

WfaBahvnf  a  Patoiii  ScNw.pnpeUing  Maehi- 
nary. — tpeeMoatlon «—  {wUk  sufreetoji)— 

COBdUned      ...•.•M..M................M..........M.M.      wOI 

Hints  for  the  Improrement  of  Hospitals.  By 
<«  M.  S.  B  —(Concluded) 804 

Mathematical  Periodicals.  No.  XXVIII.— 
"The  Mathematical  Repository."  ByT.  T. 
WHkinaoB,  Esq.,  F.R.A.B.*  ftc 800 

Tlie  "  Ameriea"  and  the  WaTo-Une— (vii* 

eMj^^ooM^pv/  .a....... ........................... .*.....••  eiu 

TheBlectrIc  Li^t  atWorsIey  Hall...............  810 

Fotfs  First  Thrse  Books  of  Buelld— (rteisw).  817 

SpeeUlcatlons  of  English  Patenta  Enrolled 
duing  the  Week :— 


THIS  NUMBER. 

Barker .... . ^ ...  ...Cutting  Dyewoed  m^.m^m.  810 

Croea  ...m..... Textile  Fsbiico   m.....mm.  810 

Appold  ....... .....Sdf- regulating  Friction 

Brsak 818 

McDowell  ...Ma.MTime^keepers  .•..M........M  810 

Be^mann  .......Bedsteada «.  810 

Schroder  Sugar  Reflning  ....^....m.  819 

MlUlgan Ornamenting  Cloth  Fkb- 

Weekly  List  of  New  English  Patenta  m..........  819 

Weekly  Lbt  of  Deelgns  for  Artides  of  UtOlty 


Registered 


•eeeeoeeeoee  eaeooo  eee*  •  — eeo»—eeoee<  —  e— •ee 


LONDON:  Edited,  Printed,  and  Published  by  Joseph  Clinton  Robertson,  of  No.  100,  Floet-etreet, 
in  the  City  of  London—  Sold  by  A.  and  W.  aallgnani.  Rue  YlTienne.  Paiis;  Maehln  and  Co., 
DubUn;  W.  C.  Campbell  and  Co.,  Hamburg. 


MUSEUM,   REGISTER,    JOURNAL,    AND    GAZETTE. 


SATURDAY,  OCTOBER  25,  1861.     [Priee  3d.,  S 


COUTAKTS   PATENT  WHEEL  TYRE  AND  RAIL  CEMENTINO  KILNS. 
Fif.  1. 


328 

eoUTAliyt  rATSNT  WHBBL  TTBI  AND  BAIL   CMUMKtlHQ  KILNS. 

(PAttntM,  Aotolna  Victor  Coutaut,  of  Parii.    Patent  dated  April  II,  1851.    Speeifloatioa  EntoUad. 

Ootobar  1ft,  lUl.) 

SpeeiJIeaiion, 

Mt  infention  hts  for  ita  object  to  remedy  the  lerious  loea  and  inconvenieoce  now 
constantly  arising  from  the  rapid  and  unequal  wear  of  the  rails  and  switches  of  rail- 
ways, the  tyres  of  railway-carriage  wheels,  and  of  other  iron  surfaces  exposed  to 
much  friction,  and  consists  in  an  improTed  apparatus  for  partially  hardening  such 
surfaces,  that  is  to  say,  hardening  them  on  those  sides  only  which  are  exposed  to 
the  friction.  The  usual  process  of  hardening  iron  surfaces  is  by  cementation,  but 
that  is  a  process  which  has  been  hitherto  applied  to  articles  of  small  dimensions 
only,  from  the  want  of  an  apparatus  of  sufficient  capacity  and  provided  with  adequate 
appliances  for  the  treatment  of  pieces  of  such  magnitude  as  railway  wheel-tyres,  &c. 
In  the  process  of  cementation  too,  as  followed  even  on  the  smallest  scale,  it  is  found 
necessary  to  protect  the  parts  not  required  to  be  hardened  by  cementation,  by 
coatings  of  clay  or  earth.  Mow,  by  the  said  improved  apparatus  of  my  invention, 
articles  of  any  magnitude,  or  weight,  or  shape,  may  equally  with  the  smallest  be 
hardened  by  cementation,  and  the  cementation  may  be  confined  to  the  parts  only 
required  to  be  cemented,  without  the  use  of  any  coating  of  clay  or  earth.  The 
apparatus  consists  of  four  principal  parts,  or  distinctive  features — 

First,  A  circular  chamber,  within  which  the  articles  to  be  hardened  or  cemented 
are  placed.  This  chamber  is  set  over  a  hearth,  the  flame,  smoke,  and  other  pro- 
ducts of  combustion  from  which  circulate  round  the  exterior  of  the  chamber. 

Second.  A  circular  kiln  from  near  to  the  grate  of  which  a  number  of  flues  radiate 
outwards,  by  which  the  flame,  smoke,  &c.,  pass,  in  order  to  circulate  round  the 
chamber  of  cementation. 

Third,  A  moveable  cover  or  dome,  which  serves  to  concentrate  the  heat  in  the 
cementing  chamber,  and  which  is  surmounted  bv  a  crane  for  lowering  the  articles 
to  be  cemented,  and  lifting  them  out  again  after  the  process  has  been  accomplished. 

And,  Fourth,  A  peculiar  mechanical  arrangement  of  the  parts,  whereby  the 
cementation  of  the  articles  is  confined  to  any  particular  part  thereof  desired,  with- 
out the  use  of  clay,  or  earth,  to  protect  the  other  parts,  and  whereby,  also,  the 
depth  of  the  vertical  or  horlsontal  bed  of  charcoal  in  the  cementing  chamber  may 
be  augmented  or  lessened  at  pleasure,  and  admitted  into  contact  with  the  part  only 
which  is  to  be  cemented. 

Fig.  1  of  the  engravings  is  a  sectional  elevation  of  this  apparatus  adapted  for 
wheel  tyres,  and  fig.  2,  a  horizontal  section  on  the  line  AD,  in  fig.  I.  Figs.  3  and  4 
relate  exclusively  to  the  kiln  for  rails  and  bars,  of  which  fig.  3  is  a  vertical  section 
through  the  middle,  and  fig.  4,  a  horiiontal  section  on  the  line  AD,  of  fig.  3.  A  is 
the  exterior  wall  of  the  apparatus,  which  is  here  supposed  to  be  of  a  circular  form, 
but  may  be  either  circular  or  square,  or  rectangular,  according  to  the  shape  of  the 
objecte  to  be  cemented.  It  raav  also  be  of  any  size  suitable  for  the  articles  intended 
to  be  cemented.  A'  A",  fig.  1,  are  two  inner  walls,  which  form,  with  th^  outer 
one,  three  spaces,  or  compartments,  through  the  outermost  of  which  the  flame, 
smoke,  and  oliier  products  or  combustion  circulate,  in  the  second  of  which,  the  cemen- 
tation is  effected,  and  the  third,  or  central  one  of  which  is  left  empty.  A"*  is  the 
vault  over  the  hearth,  on  each  side  of  which  is  the  sole  AA  ^circular,  square,  or 
rectangular,  as  the  case  may  be),  on  which  are  laid  the  rails,  wheel- tyres,  switches, 
or  other  articles  that  have  been  introduced  in  the  space  reserved  for  the  process  of 
cemenution.  In  the  wall  A  there  are  four  openings,  or  eye  holes,  for  the  purpose 
of  observing  <he  progress  of  the  cementation,  and  seeing  that  the  flame  is  circulating 
equally  all  round.  These  openinffs  may  also  be  made  use  of  for  the  introduction  of 
a  smaller  or  greater  quantity  or  air  by  lessening  the  openings,  or  making  them 
wider.  In  A'  is  the  mouth,  through  which  the  fuel  is  introduced  on  the  hearth, 
fi  is  the  moveable  dome  or  cover.  B',  the  chimney,  which  may  be  made  in  two 
parts,  one  attached  to  the  dome,  and  the  other  fixed  at  the  outside  of  it,  and  sup- 
port»i  by  stays.  The  dome  is  made  moveable,  in  order  to  permit  of  the  introdue* 
tion  into  the  interior  of  the  pieces  intended  for  cementation.    It  is  hooped  at  bottom 
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by  an  iron  liaif  b,  and  resti  on  frictlon'roUen,  which  moTe  on  raih,  CCC,  there 
being  one  rail  oa  eMh  Bide,  »nd  a  third  ia  the  centra,  and  lopported  at  the  outside 
of  ibe  brickirark  by  propi  or  ataTB,  bound  to  each  other  b;  meaas  of  crost-piecei. 
With  the  aid  of  thew  rollen  and  raiU  the  dome  ia  eaailj  taken  off,  to  throw  open 
the  nppermoat  t>riG,ae  of  the  apparatus,  through  whieh  the  articlea  to  be  cetneated 
are  lovered  and  lifted  out  either  bf  the  aaaiaUDce  of  a  orane  or  tome  other  Buitable 
means ;  e  e  are  hollow  bricki,  or  moieable  Teni-holee.  The  dome  beiog  taken  off, 
the  apparatus  there  remain*  only  to  inlroduce  in  the  ipace  kept  free  for  that  pur- 
pose the  articlea  to  be  cemented ;  nj  for  eiample,  wagon-wheel  tires.  The  number 
of  articlea  auperimposed  one  upon  another  moat  be  according  to  the  height  of  the 
apparatuB.  Ab  for  die  introdnetion  of  the  charcoal  neoeiBar;  for  the  cementation, 
it  muBl  be  made  through  the  centre  of  the  apparatna  if  there  ii  not  a  second  inner 
wall  erected  beforehand.    But  if  the  contrary  is  the  caae,  then  it  may  be  Introduced 

Elf.  8. 


tbrodsh  the  top  of  the  apparatus  b;  means  of  a  rammer  acting  between  the  wall 
and  the  wheel  tyre,  or  otlier  article  to  be  cemented,  a  luffioient  space  being  kept 
free  for  that  purpose.  Although  the  walls  near  to  which  Ibe  parts  not  to  K 
wmenled  are  laid,  are  sufficient,  and  although  the  superposition  of  t  ne  two  pieces  by 
the  side,  not  to  be  cemented,  be  a  warranty  against  tne  cementation,  it  will  he  more 
prudent  to  coTer  these  parts  with  common  clay,  in  order  to  be  more  certain  of  the 
exolnsion  of  any  carbon.  The  apparatus  admits,  of  course,  of  many  more  or  leas 
ofavioas  modifications  without  inTohing  any  material  departore  from  the  general 
principle  or  svstem  on  which  the  same  is  constructed.  For  instance,  the  kiln  for 
rails  and  awitcnea  may  be  made  double,  as  eiempllfled  in  flg,  5.  Or  the  inner  wall, 
inatcad  of  being  made  up  tike  the  first  one,  I  mean  at  the  same  time  with  the  rest 
of  the  anparatua,  ma.T  be  constructed  after  the  introduction  of  the  articlea  lo  be 
cementeo,  and  may  also  be  composed  of  common  clay  or  earth,  instead  of  bricks, 
and  coiered  with  a  bed  of  earth  on  either  face,  or  on  both  faces,  This  second  wall, 
too,  may  be  more  or  less  removed  from  the  flrat  inner  wall,  according  to  the 
brndlh  or  the  ibieknesa  of  the  article  to  be  cemented.  Again ;  the  openings  or 
eye-bole*  made  in  the  oater  wall  of  the  apparatus  may  be  multiplied  in  num- 
ber, and  even  their  number  may  be  increased  to  that  of  the  flues,  LL,  which 
radiate  from  near  the  centre  of  the  hearth.  And  the  openings  once  made  may 
be  shnt  up  with  moteabie  brlckt,  iron  trap-doors,  or  atiy  otber  mean*  proper 
It  or  dlniniah  the  aetfaw  bside.    The  «quu  distribution  of  the  heat,  and 


324 


THS  BOABD   OF  OBDKAKGE   IN  OTHEB  DATS. 


regnlation  of  its  intensity  might  also  be  made  easy  by  augmenting  in  number  the 
lower  openings,  by  which  fuel  is  supplied  to  the  hearth.  Moreover,  in  order  to 
render  more  certain  in  some  cases  the  exclusion  of  the  action  of  the  carbon  on  the 
parts  that  are  not  to  be  cemented,  a  current  of  cold  air  might  be  made  to  flow 
through  the  interior  of  the  apparatus  and  introduced  in  the  Toid  and  central  part  of 
the  apparatus.  It  would  act  on  the  surface  of  the  inward  waD,  to  keep  it  cool.  The 
same  means  could  be  applied,  if  need  were,  to  any  hollow  and  horixontal  partitions 
which  might  be  erected  in  order  to  separate  partially  the  wheel  tyres  or  other  articles 
from  one  another.  Farther,  the  central  or  vacant  part  of  the  apparatus  might  be 
made  use  of  for  cementing  articles  of  a  smaller  sise  by  arranging  that  part,  so  that 
the  caloric  should  come  into  it,  either  vertically  or  horisontally.  Or  it  might  be 
wholly  shut  up  at  the  top,  in  order  to  preyent  any  communication  between  it  and  the 
space  where  tne  flame,  &c.,  circulates. 

At  the  circumference,  and  at  several  heights,  openings  might  also  be  made  to 
receive  trial  pieces  suitably  enveloped  with  charcoal,  or  such  articles  as  matrices,  or 
moulds,  wedges,  &c.,  that  require  to  be  but  partially  cemented.  The  inner  parts, 
or  walls  of  uie  apparatus  may  be  made  of  earth  according  to  the  nature  of  the 
operation,  that  is  to  say,  according  to  the  shape  of  the  pieces  to  be  cemented,  and 
also  according  to  the  parts  desired  to  be  cemented,  and  no  other.  Any  required 
degree  of  cementation  throuc^h  my  apparatus  is  effected  in  a  more  certain  and 
efficacious  way  than  by  any  other  mode  known  to  me.  Finally,  it  may  be  observed, 
that  in  the  kilns  for  rails,  switches,  and  such  like  articles,  the  cementation  may  be 
made  on  one  of  the  projecting  parts  alone,  or  on  both,  according  to  the  covering  of 
earth  or  common  clay  round  tne  parts  that  need  not  be  cemented.  The  openings 
are  of  course  filled  up  with  earth  as  fast  as  the  matters  are  placed  in  the  kiln. 
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Prefatory. 

Sir, — Some  recent  proceedings  of  the 
Board  of  Ordnance,  of  a  very  extraordi- 
nary character,  in  respect  to  scientific 
men  who  hold,  or  have  held,  appoint- 
ments under  it,  have  been  the  subject  of 
much  conversation  and  severe  condem- 
nation. The  following  extract  from  the 
'*  Diary  "  of  Reuben  Burrow  will  prove 
that  the  meanest  conduct  was  not  more 
incompatible  with  the  ducal  coronet  and 
an  office  of  high  power  and  trust  at  that 
period*  than  in  recent  times. 

To  the  mathematicians  of  the  English 
school,  the  name  of  Bjbubbm  Bu&bow  is 
as  a  household  word;  and  as  a  geome- 
ter, there  exists  no  ouestion  that  lie  was 
only  second  to  Dr.  Matthew  Stewart  of 
all  his  contemporaries,  Wildbore  him- 
self not  excepted.  Of  his  early  life 
little  is  known  beyond  that  he  was  of 
humble  but  reputable  extraction,  and  a 
native  of  the  neighbourhood  of  Leeds — 
Horsforth,  I  believe.  The  earliest  sci- 
entific employment  in  which  he  is  known 
to  have  been  engaffed,  was  that  of  As- 
sistant at  the  Royal  Observatory,  under 
Dr.  Maskelyne;  and  to  him  was  en- 
trusted the  entire  superintendence  of  the 
celebrated  observations  at  Schehallien, 


of  which  survey  a  very  curious  and  in- 
teresting diary  is  still  in  existence.     He 
was  the  first  to  contest  the  exdnsive 
right  of   the  Stationers*   Company  to 
print  almanacks;   and  the  '*I>iarie8** 
(known  sometimes  as  "  Caman's  Dianr,** 
from  Carnan  being  the  trade  publiaher 
of  them)  are  now  very  scarce  and  ex« 
tremely  valuable.     This,  however,  led 
to  a  rupture  with  Dr.  Hutton,  the  editor 
of  the  legitimate  Lady's  Diary^  and 
general  editor  to  the  Stationers*  Com- 
pany.    Burrow's   *'  Restoration  of  the 
Treatise  of  Apollonlus  on  Inclinations" 
is  a  most  elegant  and  able  work,  and 
furnishes  a  remarkable  contrast  to  the 
jejune  attempt  of  Bishop  Horsley.     Hb 
writings  in  the  English  periodicals  are 
extremely  numerous,  and  some  valuable 
dissertations  bv  him  appeared  in  several 
volumes    of   the  Attatie   Bsttmrthea, 
His  measurement  of  a  degree  of  the 
meridian  in  India  wu  drawn  up  fmuk 
his  papers  by  his  friend  Isaac  Dalbj 
(Professor  of  Mathematics  in  the  "BiwnX 
Military  College,   Sandhurst), — conns- 
sedly  incomplete,  however,  from   the 
loss  of  certain  parts  of  the  papers,  after 
Burrow's  death  in  India. 
Reuben  Burrow  was  a  man  of  eonii- 
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denible  retding,  wad  more  cotiTentiit 
with  Bcientifie  history  than  is  usually  the 
ease  with  men  of  his  class.  He  had  a 
tolerably  ftimilf  ar  acquaintance  with  seve* 
ral  languages;  but  he  only  considered 
this  knowledge  Taluable  as  furnishing  a 
key  to  the  scientific  works  locked  up  in 
those  several  languages.  With  the  lite- 
rature of  his  own  country  he  appears  to 
have  been  well  acquainted,  as  is  evinced 
by  many  of  the  entries  in  his  diaries. 
At  the  same  time,  it  is  not  pretended 
that  be  was  a  person  of  cultivated  taste, 
and  especially  of  that  taste  which  shows 
a  careful  attention  to  terms  of  conven- 
tional refinement  when  stronger,  harsher, 
or  more  emphatic  ones  existed  in  his  own 
vocabulary.  Under  provocation,  his  lan- 
guage was  harsh ;  but  the  accompanying 
manuscript  will  show  to  what  unbearable 
provocation  he  was  subjected. 

Characteristic  of  his  mode  of  studying 
a  language,  and  of  his  "killing  two 
birds  with  one  stone,**  it  may  be  men- 
tioned, that  when  in  India,  as  Chief  Sur- 
veyor to  the  East  India  Company,  at 
fifty  years  of  age,  he  studied  the  Sans- 
crit, and  that  the  work  he  used  was  a 
manuseript  of  the  Beejgunneet ;  a  trans- 
lation of  which,  interlined  in  pencil,  was 
sent  home  after  his  death  to  Professor 
Dalby.    That  MS.  is  still  preserved. 

Tet  this  mpn's  public  services  were 
estimated  by  the  Board  of  Ordnance  as 
worth  just  £100  a  year,  or  not  more 
than  one-third  of  that  of  a  third-class 
clerk  in  the  Ordnance-office  at  the  same 
period !  He  never  received  a  eixpenee 
for  the  surveys. 

Sbmbx. 

Diary. 

The  30th  of  April,  1782, 1  left  the  Draw- 
ing-room  in  the  Tower,  in  order  to  go  tb  the 
East  Indies  to  GoloDel  Watson.  Some 
time  before  I  left  the  Drawing-room  I  ealled 
on  Lord  TownshcDd,  and  told  bim  of  my 
faitentioD.  He  said  be  was  sorry  for  it;  not 
(says  be)  so  mncb  for  yonrself  as  on  aeeonnt 
•f  the  Drawing-room,  beeanse  I'm  told 
your  abiHties  are  so  much  superior  to  the 
general  ran  of  the  world,  and  that  yon  are 
more  than  commonly  qnalliled  for  it,  &c, 
fte.  He  advised  ne  to  eall  on  tbe  Dnlce  of 
Riehmond,  and  tell  bim  my  reasons  why  I 
wished  to  leave  the  Tower,  '*  not  that  yon 
may  not  leave  it  when  you  please,  bat  be- 
eanse  it  is  a  piece  of  respect  that  ought  to 
be  paid  to  his  Graos,'^  says  be.  Aecordingly 
1  celled  on  tbe  Dnke,  and  sent  np  tbe  fol- 


lowing note,  via. :— *<  Tbe  Matiienatieal 
Master  of  the  Drawing-room  In  tbe  Tower 
begs  leave  to  speak  with  bis  Gtaoe  tbe  Duke 
of  Riehmond  about  resigDing  bis  place." 
On  Ibis  I  was  admitted,  and  be  asked  my 
reasons  for  wishing  to  quit  it.  I  told  him 
that  I  bad  tbe  honour  of  being  put  Into  tbe 
Drawing-room  by  Lord  Townsbend,  and,  I 
believed,  contrary  to  tbe  desire  of  Sir  Charles 
Frederick ;  and  whether  that  or  something 
else  was  tbe  cause,  I  could  not  tell,  bet  the 
foot  wss,  that  I  was  not  a  favourite  of  that 
gentleman, — that  I  since  had  incnrredhis 
displeasure  by  endeavouring  to  get  one  of 
his  fovonrites  dismissed  who  bad  been  guilty 
of  theft  and  peijary,  and  almost  every  kind 
of  rillany  ;*that  Sir  Charlea  F.  waa  not  a 

Girson  to  forget  or  forgive  affronts  of  that 
nd,  and  that  I  snpposed  be  would  now 
have  snflieient  interest  to  be  revenged  by 
getting  me  turned  out  of  my  place,  or  at 
least  be  might  give  me  more  trouble  about 
it  than  I  should  choose  to  put  up  with,  and 
therefore  I  sbonld  rather  ehoose  to  resign  $ 
— ^that  tbe  place  was  likewise  disagreeable 
on  some  other  aoeonnts,  particularly  tiie 
dirty  bebarionr  of  tbe  chief  drangbtaman ; 
and  that  I  bad  an  Inereaiing  fomlly,  and 
1001.  a  year  was  not  sufficient  for  a  man  to 
save  anything  by,  &e.,  &o.  In  answer  to 
this  be  only  made  a  number  of  promises — 
that  if  I  would  stay,  neither  Sir  Charlea 
Frederick  nor  anybody  else  should  injure 
me,  and  that  I  might  depend  upon  my  plaee, 
and  such  like,  Sec.  I  told  htm  It  waa  im- 
possible for  him  to  do  it,  oonsMering  the 
number  of  enemiea  I  bad,  and  tbe  pains 
they  would  take  to  injure  me,  and  that  I  did 
not  choose  to  give  myself  the  trouble  of 
oounteraeting  every  spitefol  plot  that  might 
be  raised  against  me ; — that  I  was  obliged 
to  bim  for  bis  fovour,  and  should  be  glad  if 
be  would  transfer  it  to  a  person  In  the 
Drawiog-room  who  had  been  very  ill-used 
by  the  chief  draughtsman,  as  weU  as  my- 
self, viz.,  Mr.  Gilder;  but  that  tbe  only 
favour  be  could  do  for  me,  was  to  accept  my 
resignation.  He  repeated  again  bis  desire 
that  I  would  stay,  and  talked  of  the  length 
and  dangers  of  a  voyage  to  India,  &c«,  but 
not  a  word  of  inereaaing  my  salary ;  and  at 
last  be  gave  me  leave  to  resign.  I  then 
made  aeveral  attempta  to  get  my  money  that 
I  had  laid  out  in  making  the  aurvey  at  Wool- 
wich, as  I  had  done  for  nearly  half  a  year 
before,  bnc  to  no  purpose ;  and  about  a  fort- 
night after,  I  wrote  a  long  letter  to  the 
Duke,  giring  my  sentiments  on  tbe  state  of 
the  Drawing-room,  and  tbe  meana  of  im- 
proving it,  which  I  proposed  by  super- 
annuating tbe  chief  drangbtaman  and  bla 
deputy,  and  filling  up  their  plaoea  with  Mr. 
Oitder  and  Mr. Gould;  I  also  reeoaamended 
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Mr,  Dilby  M  b  proper  perioii  U  fiU  np  my 
pliM,  ftiul  wenUoaed  the  dOtb  of  April, 
1782,  ai  the  day  I  slipnld  give  up  ny  office. 
AecordiDgly,  I  geve  U  up  on  that  day  {  bat 
as  there  were  eeveral  of  the  matbematical 
inatruoientv  belongioK  to  the  Drawing-room 
at  my  lodgiDgs  in  Tbrogmorton-itreet,  I 
applied  to  Hainee  for  aome  of  tbe  draggbta* 
men  to  fetch  them,  but  be  refuted  it. 

Some  time  after,  when  I  found  I  eonld 
not  get  the  7L  and  odd  money  that  I  had 
dUboreed  at  Woolwich,  I  went  to  Boddiog- 
ton,  and  Vidgeo,  and  Farith  about  it,  u  I 
had  done  many  timet  before ;  but  et  they 
only  laughed  at  me,  and  behaved  with  im- 
pertinenee  (Pariab,  at  leaet),  I  wrote  a  note 
to  the  Board,  and  earned  it  myaelf.    After 
a  little  while— perbepe  ten  mioutea— I  waa 
tent  for,  and  the  Duke  behaved  like  a  mean, 
dirty  fellow,  and  told  me  he  would  advite 
me  for  the  future  not  "  to  abuie  the  qfi-^ 
eer0"  and  teemed  angry,  and  looked  at 
blaek  at  eould  be,  ae  if  tomebody  had  been 
setting  him  very  much  againti  me.    On  thia 
1  looked  at  him  with  all  the  inaolence  and 
blaekeeea  I  eould  ateume,  and  told  him 
that  my  behaviour  wan  very  proper  for 
theirt,  and  that  I  did  not  ehooae  to  put  up 
with  impertinence  from  anybody.    ''It  ia 
beet  let  aloue,"  taid  h»^    I  wat  going  to 
reply,  but  he  directly  began  to  ask  about 
tbe  account  t  to  I  pointed  out  an  abttract  of 
the  botinete,  and  taid — ^**  That'e  my  writing ; 
if  yon  read  that,  you'll  know  the  whole  of 
the  bntiflett  at  once.''     He  then  read  it 
out,  and  teoked  over  the  bill,  and  found 
that  in  one  place  there  were  four  dinnert 
charged,  when  there  were  only  two  allowed. 
He  teeaaed  angry  at  thit,  and  objected.    I 
tiid — "  There  were  two  of  my  ecquaint- 
aneet  helped  me  to  tunrey,  without  waget ; 
and  at  tbe  Boerd  had  tbe  benefit  of  their 
work,  I  thoBght  the  leaet  I  eould  do  wat  to 
give  ihem  their  dinner/'  At  thia  he  grofrled, 
but  teemed  to  tay  nothiag.     He  then  atked 
me  over  and  over  whether  that  7/.  &e.  waa 
all  that  wat  dui  to  me  ?— end  aa  he  twmed 
to  lay  a  particular  ttrett  upon  **  due,"  I 
thought  he  withcd  to  ezclnde  me  from  any 
expectationa  upon  the  money  I  had  before 
petitioned  for  at  extra  payment  for  makiug 
the  turveyt.    I  therefore  answered  him  that 
my  bill  wee  nothing  but  mon^  laid  out  of 
my  own  pocket.    He  repeated  the  quettion 
twice,  and  I  at  often  antwered  him  in  the 
taaae  wordt,  or  wordt  to  the  tame  effect ; 
only  tbe  last  time  I  spoke  rather  retentfuUy, 
at  I  considered  hit  repetition  at  an  injury. 
He  then  told  them  to  pay  me  tbe  money ; 
but  they  hesitated,  and  made  pretence  that 
it  could  not  be  done  without  an  order  ;  but 
he  directly  insisted  it  thould  be  paid,  and 
told  Ihea  to  call  Iausub  to  pay  it.    On 


thia,  the  tooundrel  Parith  meakingly  taid  to 
me,  et  I  ttood  by  tbe  Duke,  '*  Wili  pou 
eaU  km,  Mr.  Burrow  f"  I  answered— 
"CaU  him  yourself;  I  shan't  call  him,  I 
assQre  yoa."  Tbe  sneaking  ratcal  then 
taid—'*  I'm  ntre  it  wat  nof  my  fault  that 
you  wat  not  paid;  I  did  all  I  eould**  I 
told  him,  in  a  contemptuous  tone,  that  it 
wat  hit  ftiult.  I  then  got  the  money,  and 
wrote  a  receipt  of  half  a  page,  setting  forth 
that  what  I  had  there  received  wat  only  my 
own  money,  and  that  I  had  not  received  a 
tingle  farthing  for  my  trouble,  Ao. 

After  thit,  I  tet  off  to  Porttmouth ;  I 
beliere  it  waa  on  the  Itt  or  2nd  of  May, 
1782 :  and  after  I  hsd  been  there  a  good 
while,  at  a  great  expense,  and  spent  almoat 
all  my  money,  the  ships  delayed  to  sail,  and 
I  went  up  to  town,  and  wrote  the  following 
letter  to  the  Duke  of  Richmond : 

To  His  Ghraoe  the  Duke  of  Richmond, 
Master- General  of  the  Ordnance,  &c. 

Mey  it  please  your  Grace, 

In  1777,  I  was  ordered  to  take 
several  of  the  gentlemen  of  the  Drawing- 
room  and  Woolwich  cadets,  and  to  make  « 
complete  survey  of  the  sea-coaat  from  the 
Nsse  in  Essex  to  HoUesly  Bay  m  Sussex, 
including  the  three  large  rivers,  Stour,  Or* 
well,  and  Deben,  up  to  Manniogtree,  Ipa* 
wich,  and  Woodbridge,  together  with  the 
ialands,  sands,  and  soundings  in  and  aboat 
Handford  Bay,  Harwich  Harbour,  &c.  Aa 
there  had  never  been  a  plan  of  the  kind 
before  but  what  was  excessively  orroneona, 
I  did  the  whole  with  great  care  and  exact- 
ness, and  plans  were  delivered  to  the  King 
abd  Lord  Townshend ;  but  I  never  received 
a  farthing  for  my  trouble. 

I  was  likewise  ordered,  last  year,  to  make 
a  survey  of  Woolwich  Warren;  and  in  doing 
it,  I  was  obliged  to  lay  out  about  7/.  from 
my  own  pocket.  This  7/.,  with  great  diifi- 
culty,  and  after  a  long  and  ineffectual  appli- 
cation, by  your  Graoe's  interposition,  I  got 
returned ;  but  I  never  received  a  aingln 
fsrthiog  for  doing  the  business  itself. 

Now  if  everybody  else  were  to  be  content 
with  their  bare  aalaries,  I  do  not  see  why  I 
should  not  be  the  same ;  but  the  fact  is,  that 
all  other  officers  belonging  to  the  Ordnanoa 
in  the  Tower  have  always  an  additional 
allowance  for  doing  extra  duty;  and  my 
claim  to  such  allowance  ia  certainly  as  good 
(at  least)  aa  theirs.  I  had  petitioned  the 
Board  for  this  allowance  before  your  Grace 
came  into  the  Ordnance,  but  have  reason  to 
believe  that  my  memorial  was  never  laid 
before  Ihe  Board.  I  have  stayed  so  long  in 
expectation  of  the  aailing  of  tbe  India  fleet, 
that  I  am  almoat  without  money,  and  there- 
fore ahall  be  glad  if  your  Grace  will  infonn 
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ma  wMlMr  I  mijr  opaot  tbli  allowanoe  or 
aot. 

I  am  your  Oraee'i  moft 

Hamble  Senrtnt, 

Rbvbbn  Buakow. 
In  answer  to  thit,  I  receirvd  the  follow* 
ing:— 

Q^c0  qf  Ordnance, 

2nd  Auguii,  1782. 

Sir,—- The  Mailer  -  General  and  Board 
having  oonaidered  yonr  memorial  requestiag 
an  allowance  for  your  Berrices  in  making  a 
snrrey  of  the  Eases  and  Sussex  coasts  in  the 
year  1777,  and  also  of  Woolwich  Warren 
(for  which  latter  account  yon  had  with  diffi- 
culty been  paid  your  disbursements  of  7i.)t 
I  received  their  commands  to  acquaint  you 
that  they  will  inquire  into  your  pretensions ; 
that  as  it  is  a  long  time  since  the  business 
waa  performed,  they  wonder  when  you  re- 
ceiveid  the  71,  yon  did  not  then  make  your 
claim  on  the  above  account,  an.l  that  they 
deaire  yon  will  produce  the  order  by  which 
yon  made  the  survey. 

I  am,  Sir, 
Your  most  hnmble  Servant, 

John  Boddinotok. 

Mr.  Reuben  Burrow. 


In  answer  (o  this  I  directly  wrote  the  fol* 
lowing  letter,  and  gave  it  to  John  Harrison 
to  give  to  the  Dnke  of  Richmond ;  that  is, 
to  leave  it  at  his  honse,  but  as  I  went  into 
Yorkshire,  and  the  Duke  was  out  of  town, 
he  neglected  giving  it  till  the  27tb  August  { 
I  had  desirrd  him  to  date  it,  end  be  dated 
it  the  27th.  This  neglect  I  had  no  notion 
off  till  I  hsd  been  some  time  at  the  Mother* 
bank,  and  be  had  informed  me  in  a  letter.     « 

To  the  Right  Honourable  and  Honour- 
able Board  of  Ordnance. 

My  Lords  and  Gentlemen, — In  conse- 
quence of  mj  former  letter  to  his  Grace  the 
Duke  of  Richmond,  I  have  received  a  letter 
from  Mr.  Boddington,  and  find  from  the 
contents  of  it,  that  the  Hononrable  Board 
are  pleased  to  consider  the  substance  of  my 
memorial  as  nothing  more  than  "  paaTBN- 
810NB  " — and  that  they  **  womdbb"  I  did 
not  make  my  claim  at  the  time  I  received 
my  disbursements,  and  likewise  require  that 
I  should  produce  the  ORDsa  by  which  I 
made  the  surveys. 

Whether  the  application  of  so  peculiar  a 
term  as  **  pretentiom"  is  meant  to  be  made 
to  the  Murveyt  themselves :  to  the  manner 
of  performing  them  ;  or  to  my  claim  on 
that  account  is  not  for  me  to  determine. 
If  the  exittenee  of  the  surveys  is  questioned, 
and  the  Board  are  pleased  to  be  of  opinion 
that  I  want  to  extort  money  from  thiem  by 
ftttce  pretenoioni  of  hriOginarf  •urMyt ,  I 
can  only  refer  to  a  ktmired  people  who 


know  the  eontrary ;  or  to  ant  as  good  ai  a 
hnndred,  Captain  Gongfara,  of  the  Artillary* 
who  saw  ma  deliver  the  general  |^n  of  the 
first  snrray  to  Lord  Townshaod,  and  waa 
pleased  to  think  that  the  Board  oagbt  ta 
make  me  a  handsome  reoompeose  for  my 
trouble.    If  it  be  the  iiiad!e  of  pm^formmw 
that  is  intended  to  be  eensnrad,  I  think  tba 
above  epithet  might  have  been  spared  (  ae 
the  method  I  took  was  not  only  the  aaaint, 
but  also  the  most  exact  and  expeditions  | 
wbieh'I  sm  ready  to  prove  to  any  that  ara 
of  a  eontrary  opinion,  and  have  knowladga 
enough  to  know  when  they  are  cdnftited. 
As  to  the  cUdm  itself,  whathar  it  be  eon* 
siderad  as  a  matter  of  HglU  or  a  mattar 
of/oooar,  I   hope  the  Board  will  be  of 
opinion  that  mdne  is  eqaal  to  that  of  any 
other  parson;   aspeoiaUy  if   similar  osses 
require  similar  treatment ;  and  if  tha  ohiel 
draughtsman,  for  instance,  is  allowed  every 
time  he  walks  up  to  the  Board,  to  make  his 
own  charge  for  aoaoh«hira  exelnaiva  of  hia 
salary ;  or  if  tha  porter  of  tba  Drawing, 
room  (to  go  no  further  at  present)  is  to  be 
paid  eight  or  nine  shillings  a  day  besides  hia 
usual  wages  every  time  he  carries  a  letter 
aa  far  as  Blaekhaath,  I  sea  no  reasan  why 
tha  mathematical  master  of  the  Drawing* 
room  should  work  day  and  night,  Sundays 
and  all,  for  six  months  together  on  a  busi- 
ness of  real  importance  and  pahlia  utility, 
and  yet  ba  alh>wed  nothing  \  when  at  tha 
same  time  that  wretched  compiler  of  other 
men's  productions,  the  mathematical  master 
at  Woolwich,  Is  paid  with  profusion  for  his 
extra  services ;  though  he  has  more  than 
double  tha  salary  that  I  had,  and  his  uki»- 
lars  never  made  half  the  improvement  that 
those  of  the  Drawing-room  did  in  the  same 
interval.* 

*  The  Royal  Military  Academy  at  Wool- 
wich, now  more  than  a  century  old,  was  not 
originally  established  for  the  education  of 
the  gentlemen-cadeta  for  ottcering  the  Royal 
Artillery ;  but  for  that  of  a  than  subordi- 
nate  body  of  persona— the  otfioers— (who 
rather  belonged  to  the  nan -com  missioned 
than  the  commissioned  class,  in  tba  moidera 
sense  of  the  word)-Hif  tha  oorps  of  "  Royal 
Artificers."  A  sdiool  for  the  Artillery 
oflieers  had  been  established  ia  the  Tower 
as  far  back  aa  tha  reign  of  Charles  the  Se- 
cond by  Sir  Jonas  Moore,  the  then  surveyor 
of  the  Ordnance ;  and  he  wrote  (or  emmmd 
to  be  written  mnder  hie  name)  a  caursa  of 
mathematics  Cor  tha  use  of  this  ishad. 
Tha  school  in  the  Woolwich  Arsenal  «m» 
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Had  Oe  HoMonbto  Board  eitiMr  ntd 
the  BMAorial  I  dettrered  in  on  tho  day  I 
rvoaivod  my  diabnnementa,  or  tho  rocoipt  I 
garo  at  tlio  mno  timo  for  tho  money,  it 
might  havo  pwfonted  thoir  "  woNnnn ;"  ai 
both  Yory  iriainly  imply  that  I  liad  already 
made  applieation  to  the  Board  for  aome 
aDowanoe*  bnt  had  not  reoeivod  any.  I  liad 
poCftioned  the  Board  for  it  as  a  matter  of 
fkmmr  before  that  time ;  bot  ai  no  notice 
waa  tlien  taken  of  it,  I  concluded  (perhaps 
too  precipitately)  that  they  did  not  choose 
to  allow  BM  any  more  than  what  I  oonld 
hgmttjf  daim  as  my  bare  salary ;  and  it  was 
on  tills  supposition  that  when  his  Grace  the 
Duke  of  Ridimond  repeatedly  asked  me  at 
the  Board  whether  the  trifle  of  7/.,  &c.,  in 
my  bill  waa  "  aft  /Acf  wom  nun  "  to  me ;  I 
as  repeatedly  answered  that  my  bill  con- 
tainod  nothing  but  the  money  Imd  ami  of 

howerer^  by  degrees  oonTorted  to  the  use  of 
the  cadets  s  and  the  mathematical  school  in 
the  Tower  was  merged  into  the  **  Drawing 
School "  of  *the  same  fortress,  as  a  subordi- 
nate part  of  the  general  scheme.  The  whole 
of  the  Tower-part  of  the  establishment  was 
then  designated  as  "  the  Drawing-room  in 
the  Tower ;"  bnt  whilst  the  Woolwich  Aca- 
demy was  gradually  absorbing  the  cadets, 
and  eliminating  the  non-commissioned  offi- 
cers, the  "  Drawing*room  "  was  the  school 
in  whieh  the  aristoeratic  portion  of  the 
cadets  was  still  privileged  to  acquire  their 
modlonm  of  preparation  for  a  commission. 
By  degrees,  howerer,  the  importance  of  the 
services  of  the  subordinate  class  of  men, 
the  **  Royal  Artiiicers,"  became  better 
mderstood;  and  they  were  constituted  Into 
a  distinct  regiment  under  the  Board  of 
Ordnance,  their  designation  being  now  the 
"  Sappers  and  Miners,"  and  their  officers 
bearing  the  name  of  the  "  Royal  Engineers." 
These  officers  are  chosen,  as  a  gtntral  rule, 
f^om  the  cadets  who  haye  most  distinguished 
themeehres  in  Hie  Royal  Military  Academy  ; 
and  are  classed  far  agce/lsnce  aa  the  seien- 
tMc  branch  of  the  military  s^rriee.  What 
their  sdentillc  scquirements  and  require- 
ments are,  may  be  a  matter  of  future 
rsmark. 

The  passage  in  the  Dkurjf  relatee  to  the 
period  when  there  was  strong  hostility 
between   the   Tower   and  the   Woolwich 


my  own  pocM  fai  iiisWay  #Ae  i«rMf  n# 
Woohrieh.  The  whole  Board  must  remember 
the  circumstances.  His  Grace  waa  dJspleaaed, 
and  found  fault  with  me  for  speaking  oon- 
temptuously  of  two  impertinent  derks,  and 
called  it  "  abuaing  the  officers,"  and  like- 
wise seemed  disMtisfied  about  "two  din- 
ners" that  had  been  given  to  two  men 
that  had  assisted  in  the  survey  witliont 
wages ;  which  "  dinners  "  I  had  charged  to 
the  Board  in  my  bill.  Now  to  soUdt  kit 
Grace  for  favours  at  the  moment  I  had  the 
misfortune  to  incur  his  displeasure,  or  to 
think  of  claiming  as  my  due  what  I  oonld 
only  expect  as  a  gratuity,  I  could  not  but 
consider  as  equally  impradents  especially 
after  such  an  instance  of  his  Grace's  eeo- 
nomy  as  that  of  the  two  dinners;  and 
therefore  I  gave  the  answer  aforesaid,  that  I 
might  resume  my  claim  heroalter  if  I 
thought  proper.  This  will  aoeount  for  my 
silence  at  that  time,  and  my  former  letter  con- 
tains the  reaions  for  brealnng  it  at  present. 
As  to  the  *'  orders,"  that  for  the  survey 
at  Woolwich  is  already  in  the  possesalen  of 
the  Board;  it  was  sent  with  thfl  bill  and  the 
▼onchers,  and  I  saw  it  there  myaelf  iriwn 
the  money  was  paid.  The  survey  of  the 
coasts  of  Essex  and  Suffolk  waa  done  with- 
out any  written  order  by  Lord  Townshend's 
Tsrbal  commands,  which'were  given  me  by 
his  Lordship  himself  at  the  tfane  he  waa 
down  at  Landguard  Fort.  Hie  order  for 
my  going  down  there  to  attend  the  CKperi- 
ments  I  received  lh>m  Mr.  Boddington  in 
writing,  and  though  I  have  it  not  by  me  at 
present,  I  luppose  a  copy  of  it  mnat  be  in 
the  order-books  of  the  office,  which  I  pre- 
sume will  be  sufficient.  I  have  been  thus 
particolar,  because  Mr.  Boddiogton's  letter 
seems  to  throw  a  suspicion  on  my  character 
which  I  am  not  conscious  of  deserving,  and 
I  hope  the  Honourable  Board  will  on  that 
account  excuse  the  length  of  this  letter. 

I  am  the  Board  a  most  Faithlnl  and 
most  Obedient  Humble  Servant, 
Rnunnn  Bunnow. 

I  sent  the  following  letter  to  the  Board 
the  9th  of  September  : 

To  the  Right  Honourable  and  Honourable 
Board  of  Ordnance. 
May  it  please,  &c., 

I  beg  leave  to  inform  the  Hononr- 
able  Board  that  there  are  aome  instruments 
belonging  to  the  Drawing-room  at  one  Mr. 
Breach's,  a  peruke  -  mdcer,  at  No.  18, 
Throgmorton-street,  where  I  had  a  room 
when  I  was  in  town ;  tbey  were  left  them 
for  the  convenience  of  the  gentlemen  of  the 
Drawing-room  when  they  went  to  survey ; 
and  when  I  gave  up  my  office,  I  applied  to 
Mr.  Haines,  the  chief  draughtsman^  lo  give 
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of  the  dnrng^htamen  leave  to  fetch 
them  away  ai  was  nsaal ;  this  Mr.  Hainei 
tho«ght  proper  to  refuse;  and  as  I  had 
neitlMr  time  nor  inelination  then  to  make 
ttfself  a  porttr,  I  find  the  instmments  are 
left  there  stiU,  and  I  am  liable  on  that 
aoeonnt  to  paj  rent  for  the  place. 

I  informed  the  Drawing-room  in  general 
where  the  instruments  were  deposited  before 
I  left  town;  and  I  cannot,  from  Mr. 
Haines's  well-known  disposition,  impute  it 
to  any  but  a  dirty  motive  that  he  refused  to 
let  them  be  sent  for.  I  therefore  desire 
that  the  Board  will  be  pleased  to  order  them 
away  as  soon  as  possible ;  for  though  Mr. 
Haines  may  choose  to  have  his  examination§ 
before  them  about  stealing  legs  of  beef,  I  do 
not  wish  to  be  under  any  such  predicament 
aboQt  those  instruments. 

I  am  the  Honourable  Board's  most 
Fiiithftil  and  most  Hnmble  SerTant, 
Rbdben  Bunnow. 
8ept«iDber9, 17S3. 

[It  does  not  appear  that  any  answer  was 
de%«ed  to  these  applications,  as  the  subse- 
quent parts  of  the  Dimy  anil  several  letters 
breathe  the  feelings  of  bitter  disappointment 
and  a  deep  sense  of  the  wrongs  done  him.] 

Sbnsx. 


THB  SOTART  BALLOON. 

Shr,— It  was  not  my  intention  to  im- 
plicate Sir  George  Cayley  in  any  ques- 
tionable noTeltiet  put  forth  in  my  pam- 
phlet on  Air  Navigation,*  to  which  Sir 
George  refers  in  your  Number  for  last 
week.  As  Sir  G.  Cayley's  papers  were 
the  only  scientific  treatises  I  had  read  on 
practical  aeromotion,  and  as  I  obtained 
much  valuable  information  therefrom, 
Mpeeially  with  respect  to  the  necessary 
siie  and  power  of  balloons,  and  more- 
over, proposed  nearly  the  same  scale  of 
magQitnde,  I  considered  an  acknowledg- 
raeot  doe  to  their  author.  Some  of  the 
**  saggeations*'  thus  derived  were  rather 
iodireot  than  otherwise.  For  instance, 
observing  that  Sir  G.  Cayley  allowed 
13,000  lbs.  for  the  weight  of  his  propel- 
lers, I  thought  it  desirable  to  avoid  this 
Incumbrance,  by  using  the  surface  of  the 
balloon  for  propulsion.  It  further  ap- 
peared to  me,  that  the  tapering  and 
concave  form  recommended  might  be 
secured  by  the  screw-shape  without  in- 
convenient length. 

One  of  Sir  u.  Cayley's  objections  to 


*  Air  NiTigatlon,  by  nutnt  of  the  Rotary  Bal- 
loon.   Ifoalaton  an4  Sionomaii.    Paternoater-row. 


my  scheme  is  founded  pn  the  assumption, 
that  the  resistance  of  the  screw  portions 
of  the  balloon  would  cause  the  eccentric 
rotation  of  the  cylindrical  part,  thus  occa- 
sioning great  waste  of  power.  But  in  this 
I  think  Sir  George  overlooks  the  fact 
that  the  two  screwed  ends  exactly  balance 
each  other,  and  therefore  counteract 
their  opposite  tendency  to  destroy  the 
concentric  movement  of  the  cylinder. 
To  estimate  the  effect  of  one  screw  only 
will  give  as  imperfect  a  view  as  to  con- 
sider the  operation  of  a  single  wing  of  a 
bird,  or  a  single  paddle  of  a  boat. 

The  other  objection,  that  the  circular 
form  of  the  propellers  is  less  advaota- 
seous  than  a  fiat  surface,  I  anticipated 
by  making  them  protrude  so  far  beyond 
the  cylinder.  Whereas,  the  flattened 
tails  of  fishes  seldom  extend  beyond  the 
breadth  of  their  bodies,  the  screw  points 
of  the  rotary  balloon  protrude  more  than 
a  third  of  its  diameter  beyond  its  sides, 
and  are  thus  equivalent  for  propulsion  to 
flat  propellera  of  an  area  one-third  les. 

Though  the  screws  I  have  proposed 
cannot  strictly  follow  their  own  lead, 
being  checked  by  the  cylindrical  parts 
of  the  balloon,  I  have  found  by  experi* 
ment  that  the  effect  of  their  rotation  is 
nearly  equivalent.  As  experience,  how- 
ever is  more  satisimctory  than  testimony, 
I  shall  be  happy  to  furnish  any  of  your 
readera  with  the  patterns  (there  are  only 
two),  which  form  the  shape  I  have  pro- 
posed, in  order  to  try  for  themselves  the 
efficiency  of  the  propellers. 

Should  Sir  G.  Cayley's  objections  be 
substantial,  the  addition  of  the  flat-screw 
fin  he  kindly  suggests  might  be  adopted 
to  Correct  both  the  faults  imagined,  but 
it  should  not,  I  submit,  supersede  the 
screw  form  of  the  balloon. 

The  several  parts  of  my  scheme  are 
so  intimately  connected  that  I  am  un- 
willing they  should  be  judged  separately. 
Thus,  the  plans  for  condensing  tne  steam 
within  the  balloon,  thereby  adding  to  its 
buoyancy,  and  for  using  gas  as  fuel, 
which  will  entail  no  burden,  are  much 
facilitated  by  the  rotary  action.  But  I 
must  not  introduce  topics  not  noticed  by 
Sir  George  Cayley. 

Thanking  you  for  allowing  space  for 
the  discussion  of  this  important  subject, 

I  have  the  honour  to  be.  Sir, 
Your  very  obedient  Servant, 

John  Luntlbt. 

New  Broad-ctreet  Court,  City,  Oet.  18,  IS51. 
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(Continued  from  p.  816.) 

Taking  the  proportions  of  the  Ame-  line,  on  the  whole  length  of  92  feet.  No.  2 
rtco,  they  will  exemplify  the  waTe-line  is  the  waTe-line  for  bow  and  stern,  on  a 
as  well  as  any  other.   No.  I  is  the  wave-      length  of  60  feet,  82  inserted  m  middle. 

No.  1. 


.C-: J 


No.  2. 


JS. 


Such  arc  examples  of  the  horisontal 
water-lines ;  and  by  looking  at  the  lower 
half  sections,  we  have  the  floating  lines 
of  the  whole  depth.  For  racing  pur- 
poses, this  line  would  be  taken  higher 
up,  supplying  the  place  of  this  lower  line 
with  keel  only.  In  the  examples  given, 
the  false  keel  would  be  added,  and,  to 
follow  out  the  principle,  it  should  par- 
take of  the  same  curves.  Supposing 
that  the  length  and  greatest  beam,  as 
well  as  the  length  of  main  body  to  be 
inserted,  are  determined  on,  also  the 
length  on  which  the  wave  curves  of  bow 
and  stern  are  to  be  drawn,  the  horizontal 
water-line  can  be  laid  down  as  shown. 
To  ascertain  the  floating  line,  different 
ways  occur.  In  No.  1  and  2  the  half 
section  is  simply  taken,  which  seems  to 
correspond  pretty  well  with  the  depths 
forward  and  aft  of  the  ^M#rtoa,  6  feet 


and  11  feet:  by  taking  from  this  half 
section  the  depth  from  centre  line  to 
water  line,  we  get  the  depth  for  the 
cross  section  at  each  place,  white  the 
width  is  taken  from  the  horizontal 
water  line ;  thus,  in  No.  2,  the  depth  at 
three-fifths  of  whole  length  from  bow  C, 
is  1 1  feet,  the  total  width  22  feet ;  atone- 
fifth  B,  the  depth  to  floating  line  is  7  feet; 
the  total  width  is  13  feet ;  at  four-fifths 
D,  the  depth  is  10  feet,  the  width  20 
feet ;  while  £,  at  9  feet  from  the  stem- 
post,  the  depth  is  4  feet,  the  width  7  feet; 
A,  at  9  feet  from  bow,  the  depth  is 
2^  feet,  width  5  feet.  These  cross  sec- 
tions are  as  follows,  having  reference, 
however,  to  what  was  stated,  that  a  part 
of  the  midship  side  should  be  immersed. 
To  obtain  this,  a  proportional  less  ilepth 
of  centre  line  is  taken.  To  show  these 
more  distinctly  a  larger  scale  is  used. 


Fig.  9. 


£ 


'■y 


THE   *' OFFICIAL,   DEfiORIPTIYE,   AND   ILLUSTRATED  CATALOGUE."        881 


Another  way  of  obtaining  the  floating 
and  all  the  other  aide  lines,  is,  to  take 
the  measurement  from  water-line,  bav« 
ing  determined  where  that  is  to  be,  both 
in  width  and  depth,  and  so  lay  off  the 
whole  lines  fr^  m  keel  to  upper  works. 
To  illustrate  fully  what  it  is  wished  to 
bring  out,  would  require  the  whole  lines 
of  a  vessel  to  be  given.  Any  one  accus- 
tomed to  this,  who  will  apply  the  rule 
given,  after  a  few  experiments,  will  find 
it  of  easy  application.  What  has  been 
said  refers  cniefly  t:  the  form  of  the 
lower  parts.  In  yachts,  the  object  is 
generally  to  have  as  little  upperwork  as 
possible ;  for  vessels  of  other  descrip- 
tions, the  purposes  for  which  they  are 
intended  must  all  be  considered.  Due 
consideration  should  be  given  in  all  to 
what  Captain  Fishbourne  states  about 
perpendicular  and  flat  sides,  as  well  as  to 
make  the  upper  lines  blend  properly 
with  the  lower.  I  would  again  urge  the 
propriety  of  doing  awav  in  some  degree 
with  lonff  false  sterns,  oy  making  them 
part  of  the  real  body  of  the  vessel,  and 
thus  carry  out  below  the  flowing  line 
which  every  one  feels  is  necessary  above. 
I  add  a  few  more  remarks  on  drawing 
the  lines.  For  the  midship  section,  the 
centre  line  is  taken  a  foot  less  than  the 
actual  depth  to  keel,  to  allow  for  the 
part  of  side  immersed.  It  will  also  be 
found  in  practice  that  it  brings  out  the 
stern  lines  in  particular,  best  by  increas- 
ing the  length  of  this  centre  line  by  rising 
above  the  water  line.  In  fact,  it  appears 
necessary  to  draw  a  sort  of  imaginary 
line,  dipping  below  the  actual  water  line 
at  the  sides,  and  rising  above  it  towards 
the  stem  and  bow.  I  cannot  give  a  defi- 
nite rule  for  this  line ;  but  a  few  trials 
will  enable  any  one  to  judge  of  it,  and 
from  it  to  take  depth  for  the  cross  sec- 
tions. If  the  vessel  were  for  racing 
alone,  it  would  keep  nearly  equal  distance 
from  what  I  call  the  lower  floating  line, 
or  the  centre  line  in  the  outline  of  the 
America.  The  wave  line  gives  the  rela- 
tive proportions  of  the  parts  to  each 
other,  but  there  is  still  wanting  a  gene- 
ral rule  for  obtaining  the  best  dimensions 
of  total  length,  as  to  breadth  and  depth ; 
for  instance,  is  92  feet  in  length,  22 
breadth,  and  11  deep,  the  best?  The 
want  of  this  does  not  afiect  the  applica- 
tion of  the  principle  here  advocated, 
which  in  itself  brings  us  nearer  than 
any  other  system  to  the  proportion  of 


the  whole.  It  is  scarcely  necessary  to 
add,  that  horiiontally  the  part  inserted 
in  the  middle  should  partake  in  a  slight 
degree  of  the  general  curve. 

These  notes  are  remodelled  from  others 
made  in  1847,  when  few  seemed  to  re- 
ceive the  subject  favourably ;  and  I  would 
now  wish  to  have  been  able  to  condense 
and  render  them  clearer,  had  time  per- 
mitted. I  trust  attention  will  be  drawn 
to  the  subject,  and  that  we  shall  next 
season  see  that  those  who  have  the  means 
and  opportunity  have  successfully  ven- 
tured to  deviate  from  old-established 
lines. 

I  have  just  received  your  last  monthly 
Number,  which  contains  useful  articles 
on  sails,  and  on  the  America,  confirming 
that  both  the  America  and  Titania  are 
on  the  wave  principle.  I  have  also  got 
a  beautiful  print  of  the  former,  published 
in  London,  by  Rowney  and  Co.,  Rath- 
bone -place,  lo  which  I  would  direet 
attention,  being  drawn  by  an  eminent 
marine  artist  G. 

October  9,  1851. 


TBI  "  OrFICIAL  DBaORIPTIYB  AMD  ILLVS- 
TRATBD  0ATAL06UB."  —  PAmTB  II!., 
IV.,  AND  T. 

"  After  the  beef,  the  mustard."  Dnriog 
greater  part  of  the  period  when  the  Eshi- 
bition  was  open,  and  when  a  complete 
«  Official  Descriptive  and  lllostrated  Cata- 
logue" might  have  been  of  inflnite  service, 
no  BQch  Catalogue  was  forthcoming,  nor 
even  for  a  oonsiderable  time  any  portion  of 
it ;  bat  just  as  the  Exhibition  is  closing, 
and  catalogues  of  any  sort  are  in  no  request, 
the  thing  that  was  wanted,  or  at  least  some- 
thing which  profettes  to  be  so,  makes  its 
appearance.  The  '*  now  completed  "  work 
consists  of  five  parta,  for  which  the  moderaU 
snm  of  3/.  158.  (!)  only  is  charged.  Two 
of  these  Parts  we  have  already  noticed,  and 
with  leas  commendation  than  it  would  have 
been  our  pleaanrs  to  bestow  (see  anU  vol. 
liv.,  p.  394).  The  three  additional  Parts 
now  before  us  are  much  of  the  same  stamp ; 
meagre,  common -place,  and  uneatisfactory. 
As  a  whole,  the  work  is  quite  unworthy  of 
the  Royal  Coosmiaaioners,  under  whose  aane- 
tion  it  appeara ;  and  of  the  nnmeroua  body 
of  compilera  and  anootators  (some  thirty 
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md  npwtrdt),  by  whom  it  hu  been  prodaeed. 
or  the  Uttter,  there  ere  hmt  fcrar  who  can  be 
said  to  beve  done  their  self -impoied  taskf 
with  a  paesable  degree  of  care  and  attention, 
—Mr.  Antted,  Mr.  Hunt,  Mr.  Glaither, 
and  Mr.  Tomlinaon  i  and  all  theae  gende* 
men  have  shown  by  their  writings  elsewhere 
that  we  have  but  a  rery  spariog  taste  of  the 
talent  whiehthey  ooold  have  brought  to  bear 
on  the  improTement  of  the  Catalogne,  had 
there  been  inducement  enough  for  them, 
to  doTOte  themselves  heartily  to  the  work. 

No  doubt  much  of  this,  if  not  all,  is  to  be 
ascribed  to  the  Tile  contract  system  on  which 
the  Catalogue  has  been  got  up.    The  con- 
tractors had  a  large  sum  to  pay  for  the 
privilege  of  publishing  the  Catalogue,  and, 
in  order  to  indemnify  themseWes,  went  of 
course  the  cheapest  way  to  work.    Poor  pay 
for  a  world  of  toil  became  the  order  of  the 
day.    We  are  confirmed  in  this  view  of  the 
case  by  a  certain  iypographieai  economy 
apparent  throughout  the  work,  which  is  a 
tiring  which  none  but  contract  printers  would 
have  thought  of,  and  but  fiew  persons  unac- 
quainted with  the  "  blaek  art "  are  likely  to 
detect.    Where  titles  of  things  should  have 
been  in  Italics,  and  the  descriptive  matter 
in  Roman  (or  vice  vsr*^,  both  titles  and 
descriptions  are  given  in  the  same  type,  and 
In  continuous  lines,  too,  making  it  difficult 
for  the  eye  to  distingniah  between  one  and 
Che  other.    No  catalogue-maker,  looking  to 
his  own  literary  credit,  would  have  permitted 
a  work  to  be  so  marred;  but  a  contraet 
printer  does  so,  because  in  the  course  of  a 
long  work,  he  may  save  a  good  many  pounds 
by  the  difference  in  joumeymcns'  wages,  be- 
tween setting  up  all  in  one  type  and  setting 
up  in  two  or  several  sorts  of  type. 

Some  pert  of  the  defecta  of  the  Catalogue 
must  also  be  ascribed  to  the  faultiness  of  the 
system  of  dassifleation  on  which  it  is  based, 
and  which  we  have  before  shown  to  be  most 
absurd  and  fantastical.  (See  an/e,  vol.  liv.,  p. 
394.)  For  this  Dr.  Lyon  Playfair,  and  not 
any  of  those  immediately  concerned  in  the 
preparation  of  the  Catalogue,  is  responsible, 
or,  rather,  those  who  conferred  so  important 
and  difficult  a  duty- requiring  great  mental 


grasp,  the  nicest  philosophical  discrimina- 
tion, and  large  experience— -on  a  gentleman 
fresh  from  Giessen,  who  has  yet  his  laurels 
aa  a  man  of  science  end  philosopher  to  win. 


THB  GUI  AT  BXHIBITION.— THB  AWAmDS. 

The  uDnouncemeDt  of  these  Awards 
has  been  received  by  the  public  with 
such  a  general  burst  of  ridicule  and  con- 
tempt that  it  may  seem  of  little  use  to 
encumber  our  pages  with  any  notice  of 
them.  Viscount  Canning,  on  whom  the 
inglorious  duty  fell  of  presenting  the 
Reports  of  the  Councils  and  Juries  to 
the  Royal  Commissioners,  appears  to 
have  had  a  shrewd  anticipation  of  the 
reception  which  awaited  them,  when  he 
depreeatingly  observed  in  regard  to  the 
distinctions  made  between  Council  and 
Prize  Medals,  *'  The  award  of  a  Conncil 
Medal  does  not  necessarily  stamp    ita 
recipient  as  a  better  manufacturer  or 
producer  than  others  who  have  received 
the  prise  medal'* !     His  lordship  might 
with  equal  truth  have  added,  that  neither 
does  the  award  of  a  prize  medal  neces- 
sarily stamp   the  recipient  as  a  better 
manufacturer  or  proaucer  than  others 
who  received  only  an  "  HtmourabU  Afen- 
tion.**    In  fact  all  the  three  marks  of 
distinction  seem  to  be  very  much  on  a 
par.    No  broad  and  clear  lines  of  de- 
markation  are  observable  or  traeeable, 
between    them.      We    see    *'  Council 
Medals'*  granted  for  things  of  not  half 
the  merit  of  others  to  which  ''Prise 
Medals  "  or  "  Honourable  Mention  ** 
only  are  awarded;  and  inventions  and 
discoveries  of  the  very  highest  import- 
ance dismissed  with  a  mere  '*  Honour- 
able Mention,"  when  the  first  place  of 
honour  was  manifestly  their  due.     The 
assignment  of  an  article  to  one  class 
rather  than  to  another  has  been  palp- 
ably an  affair  of  sheer  caprice,  or  worse 
—corrupt   influence.     A    classiflcatioii 
has  been  adopted  implying  three  degrees 
of   merit,  where  no  such    degrees    of 
merit  exist  in  reality  ;  and  all  that  has 
been  gained  by  it  is  the  unworthy  power 
of  complimenting  some  and  of  depreciat- 
ing others.    Even  the  Ttmet,  which  had 
been  the  sealous  champion  throaghoot 
of  the  Exhibition  and  of  the  Commis- 
sioners (albeit   it   had  in    times   past 
placed    on   record    its    confiction    of 
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the  ioQtUitT  of  all  such  displayB) 
is  eompellea  to  giye  up  this  affair 
of  the  awards,  as  altogether  indefen- 
sible. "  We  have  received, "  it  says, 
'*  nvnieroas  protests  and  eomplaints 
against  the  jury  awards,  which,  accord- 
ing to  our  usaal  custom,  we  should  have 
been  glad  to  publish;  but  our  corre- 
spondents will  feel  that  the  demands 
which  would  thus  be  made  upon  our 
space  would  exceed  all  ordinary  bounds, 
snd  open  up  questions  vfhich  it  it  now 
impo$sible  to  oettls  satis faetorify.  We 
ksoe  over  and  over  ogam  repeated  that 
the  whole  system  of  prizes  has  been 
founded  on  a  mistake  ;  and  it  has  been 
wmds  as  obvious  as  it  eon  be  that  the 
Bojfut  Cammission,  while  committed  to 
thai  course,  hone  sought  in  every  possi" 
hie  way  to  reduce  its  ingnifleanee.  More- 
over, during  nearly  six  months  the  pul)- 
lie  have  had  ample  opportunities  of  im- 
partial and  nnbiassea  obserration.  We 
therelbre  trust  that  the  agitation  on  this 
sulject  will  be  allowed  to  subside,  and 
that  exhibitors  who  have  been  disap- 
pointed, and  believe  themselves  ag- 
grieved, will  not,  by  bringiog  their 
wrongs  prominently  forward,  provoke 
a  degree  of  attention  to  the  decisions  of 
the  juries  which  at  present  there  seems 
no  dieposiiion  to  accord  to  than,**  For 
our  own  parts,  we  shall  decline  to  lend 
any  aid  of  ours  to  give  currency  to  the 
false  Tudgments  involved  in  these  awards. 
We  uBalinot  say  who  has  been  exalted 
or  who  debssed  (attempted  to  be) — ^re- 

Sirding  the  decisions  of  the  jurors,  whe- 
er  in  praise  or  dispraise,  as  alike  un- 
deserving of  regard. 

We  agree  with  the  Titnes,  that  **the 
whole  system  of  prises  has  been  founded 
on  a  mistske ;  **  and  this  we  said  before 
the  Times  had  ventured  on  a  word  in 
their  dtspan^ement.  If  the  reader 
will  refer  to  volume  lii.,  page  55,  of 
our  Magtueine,  he  will  find  our  rea- 
aoBS  for  coming  to  this  conclusion 
stated  at  length.  We  contended  for 
**no  prizes  at  mil,"  and  predicted  very 
literally  what  is  now  taking  place  should 
the  scheme  be  persisted  in:  *'  For  every 
nproving  voice  there  will  be  at  least 
ninety-nine  angry  remonstrants ;  and 
for  many  a  long  dav  after  the  Exhibition 
the  pablie  ear  will  be  filled  with  the 

S-owIs  of  the   disappointed,  and   the 
ekerings  of  the  winners  and  losers  of 
the  prises  among  themselves." 


13  However,  there  are  certain  national 
aspeete  in  which  this  affair  of  the  prises 

Jiresents  iiself,  which  may  make  it  use- 
nl  to  preserve  a  record  of  them  limited 
to  these  aspects.  Leaving  individuals 
out  of  account,  it  becomes  a  matter  of 
some  interest  to  know  in  what  relative 
proportions  the  difi'erent  nations  are  sup- 
posed to  have  contributed  to  the  splen- 
dour and  utility  of  the  Exhibition.  With 
this  view  the  following  abstract  hss  been 
drawn  up,  showing  the  number  of  Me- 
dals snd  "  Honorable  Mentions  "accorded 
to  each  country  under  each  head  of  the 
Catalogue.  The  correctness  of  these 
general  results  must,  of  course,  be 
affected  more  or  less  by  the  caprice, 
partiality,  and  injustice  shown  towards 
the  individual  Exhibitors ;  and  this  ab- 
stract can  at  best,  therefore,  be  accepted 
only  as  an  approximation,  even  in  the 
cosmopolitan  point  of  view,  to  the  truth. 

Abstract. 

The  number  of  mvsrds  of  all  classes— 
"  Coancil  Medali,*'  •«  Prise  Medals/'  and 
•*  HoDorable  MentioBs"— is  5084  ;  of  this 
gross  namber  3045  distipetions  have  been 
given  to  foreign  exhibitors,  and  2039  have 
been  received  by  oar  own  ooantrymen. 

JuaT  I.  Miming,  Querrging,  Minerel 
Products,  ^.— Oraact/  Medals  t  France  2, 
United  Kingdom  2,  Prussia  1,  Austria  1. 
Prize  Medals !  United  Kingdom  26,  France 
10,  Bdgiam  10,  Pniisia  9,  Austria  7, 
United  States  4,  Rossis  3,  Canada  2,  Tus- 
cany 2,  Nova  Sootia  1,  South  Australia  1, 
Hesse  1,  Sweden  1,  Spain  1,  Nassau  1, 
Switzerland  1.  Honourabie  Mentions :  99. 
Ezhibitori  of  all  Nations. 

Juar  II.  Chemieai  and  Phermeeeuiieat 
Processes  and  Products. — Council  Medals  t 
France  2,  United  Kingdom  1,  Toscany  1. 
Prise  Medals:  United  Kingdom  28,  France 
20,  Prussia  12,  AaitrU  5.  Sardinia  2,  Bel- 
giom  2,  Wertemberg  2,  Russia  2,  Nether* 
lands  2,  Hesse  1,  Toscany  1,  Bavaria  1, 
Mecklinburg  Streltts  1,  Frankfort<»ott- Maine 

1,  United  Stetes  1.  Honsumble  Mentions : 
72. 

J  oar  III.  Substances  used  for  i^beif.— 
Couneit  Medelt :  France  4,  United  Stetes  1, 
United  Kingdom  1.  Pnze  Medals:  United 
Kingdom  35,  France  18,  United  Stetes  13, 
Canada  10,  Spain  10,  Russia  8,  India  4, 
Portugal  3,  Van  Diemen's  Laod  3,  Austria 

2,  Cape  2,  Borneo  2,  Tuscsny  2,  British 
Guiana  1,  Sweden  1,  Belgium  1,  Oreneda  1, 
South  Anstrslia  1,  Jerwy  1,  Algeria  1,  New 
South  Wales  1,  Trinidad  1,  China  1,  Tar- 
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key  If  Heiie  1,  Pniitia  1,  Mavritifii  1. 
Honourable  Mentioni :  127. 

Jury  IV.  Subttaneot  U9ed  in  Mam^uC" 
/ttr«f .— Cotittci/  Medal$ :  Fraore  3,  United 
Kingdom  2.  Prize  Medai§:  Franoe  41, 
India  33,  United  Kingdom  29,  United  Statee 
20,  Auitria  14,  Spain  13,  Prnaaia  11,  Bel- 
gium 10,  Russia  10,  Algeria  9,  Tnicany  8, 
British  Gaiana  8,  Van  Diemen's  Land  8, 
Cape  6,  Turkey  6,  Portugal  3,  Ceylon  2, 
New  Zealand  2.  Canada  2,  New  South 
Wales  2,  Sardinia  2,  Netherlands  2«  Labnan 
1,  Trinidad  1,  China  1,  South  Australia  1, 
Wurtemberg  1,  Bavaria  2,  Tunis  1,  West 
Africa  1,  St.  Domingo  1.  Honourable 
Mentiom:  406. 

Jury  V.  Maehine§  for  Direct  tTte.— 
Council  Medah :  United  Kingdom  4,  France 
1,  Belgium  1.  Prize  Medalt :  United 
Kingdom  39,  Franee  6«  Netherlands  1,  Bel« 
gium  1,  Canada  1,  Prussia  1,  Austria  1. 
[Class  Va.  Carrja^ee.— United  Kingdom 
13,  France  2,  Belgium  2,  United  SUtes  2.] 

Jury  VI.  Manufacturing  Machinee  and 
Toole, — CouneU  Medale:  United  Kingdom 

15,  France  4,  United  States  1,  Prussia  2. 
Prize  Medale:  France  24,  United  King- 
dom 51,  Ui^ited  States  7,  Prussia  4,  Tus- 
cany 1,  Switzerland  1,  Austria  1,  Bel- 
gium 2. 

Jury  VII.  dmi  Bngineerinff.-—Couneil 
Medale:  United  Kingdom  3.  Prize 
Medale:  United  Kingdom  17,  Netherlands 

1,  United  States  1,  Switzerland  2,  France 

2.  Honourable  Meniione:  United  King- 
dom 6,  Switzerland  2. 

Jury  VIII.  Naval  ArcMteeture  and 
Military  Engineering. — Council  Medale: 
United  Kingdom  5,  France  3,  Austria  1. 
Prize  Medale :  United  Kingdom  45,  Bel- 
gium  8,  Franee  16,  Lubeck  1,  Switzerland  1, 
Spain  1.  Honourable  Mentione:  26.  Money 
awards,  4 ;  amount,  1601. 

Jury  IX.  Agricultural  hnplemente, — 
Council  Medale :  United  Kingdom  4,  United 
States  1.  Prize  Medale:  United  Kingdom 
29,  Belgium  4,  Prance  3,  Netherlands  1, 
United  States  1.   Honourable  Mentione :  1. 

Jury  X.  Philoeophieal  Inetruments.-^ 
Council  Medale:  United  Kingdom  16, 
United  Sutes  1,  France  9,  Swits<>rland  1, 
Tuscany  1,  Holland  1,  BaTsria  1,  Prussia  1. 
Prize  Medale :  United  Kingdom  40,  France 

16,  Prussia  9,  United  States  7,  Austria  3, 
Switzerland  3,  Belgium  2,  Bavaria  1, 
Saxony  1,  Russia  1,  Denmark  1,  ZolWerein 
1,  Hesse  1,  India  1.  Hmiourdble  Mentione: 
54. 

Jury  Xa.  Mueieal  Inttrumentt, — Coun^ 
dl  Medale:  United  Kingdom  4,  France  4, 
Munich  1.  Prize  Medals:  United  King- 
dom 25,  France  11,  United  States  6,  Prus- 
sia 2,  Wurtemberg  2,  Belgium  2,  Saxony  1, 


Tuscany  1,  Spain  1,  NasiAn  1,  Bavaria  I. 
Honemrable  Mentione :  56.  Money  awards, 
2  ;  amount,  100/. 

JuryXb.  Clocke,  S^c^^Couneil  Medale: 
United  Kingdom  1,  FnneeS,  Switzerland  1. 
Prize  Medale :  United  Kingdom  10,  Fraaoe 
9,  Switzerland  9,  Sardinia  1,  Denmark  1. 
Honourable  Meniione:  17.  Money  award, 
1 ;  amount  50/. 

Jury  Xc.  Surgical  Inetrumenie, — Ooun^ 
cil  Medale :  None.  Prize  Medale :  United 
Kingdom  19,  France  5,  Tuscany  1,  Switzer- 
land 1,  America  1,  Portugal  1. 

Jury  XI.  Manftfaeturee  of  Cotton,'— 
Council  Medale:  None.  Pfize  Medale: 
United  Kingdom  16,  Switzerland  7,  Franee 
7,  United  States  2,  Prussia  2,  Saxony  8,- 
Belgium  1,  Austria  1,  Portugal  1,  Wurtem* 
berg  1.    Honourable  Mentione:  10. 

Jury  XI  L  Mam^iuree  in  Woole.-^ 
Council  Medale  s  None.  Prize  Medale  t 
United  Kingdom  73,  France  34,  Prussia  18, 
Saxony  14,  Russia  6,  Austria  5,  Belgium  4, 
Canada  2,  United  States  1,  Netherlanda  1. 
Honourable  Mentione:  26,  Money  award, 
1 ;  amount,  10/. 

Jury  XIII.  Silke  and  Ve/oelt.— Cbios- 
cil  Medale:  None.  Prize  Medale:  France 
49,  United  Kingdom  31,  Switzerland  17, 
Austria  8,  Sardinia  5,  Prussia  4,  Zollrereia 

3,  Russia  2.    Honourable  Mentione :  6^. 
Jury  XIV.  Flax  and  Hemp.^CouneU 

Medalt:  None.  Prize  Medale:  United 
Kingdom  24,  Franee  8,  Belgium  7,  PHiatia 
5,  Austria  1,  Russia  1,  Saxony  1.  Jfo- 
nourable  MenHone :  60. 

Money  awarda  of  10/.  eaeh  are  made  in 
favour  of  Ann  Harrey  and  Jane  M'GiU, 
both  of  Belfast,  and  of  « a  little  giri  ten 
years  old,"  in  Heepen  Spinning  School, 
Prussia,  for  hand-apun  flax  yam. 

Jury  XV.  Misfed  Fabriee.  -  Gnmeil 
Medal:  France  1.  Prtxe  Medale:  United 
Kingdom  27,  France  13,  Belgiom  4.  ^e- 
nourable  Mentione .-  40. 

Jury  XVI.  Leather,  JWr,  fyc, — Council 
Medale:  None.  Prize  Medale r  United 
Kingdom  43,  France  25,  United  States  5, 
Belgiam  4,  Prnasia  4,  Russia  3,  Hesse  2, 
Austria  1,  Canada  I,  Turkey  1,  Switzerland 
1,  Nova  Scotia  1.  Honourable  Mentiome: 
74. 

Jury  XVII.  Paper  aad  SJaHonmg, 
Printing  and  Bookbinding.^Couneii  Me^ 
dal;  Austria  1.  Prize  Medale:  United 
Kingdom  34,  France  25,  Prussia  6,  Anstiin 

4,  Belgium  3,  Wurtemberg  2,  Sardinia  1, 
Denmark  1,  Van  Diemen's  Land  1,  Turkey 
1,  India  1,  Egypt  1,  Bavaria  1,  Saxony  1, 
Canada  1,  Hesse  1,  Russia  1,  Netheriaadn 
1.  Honourable  Mentione :  79.  Money 
awards,  2  ;  amount,  20/. 

Jury  XVIII.  Woven,  Spun,  FlOted,  and 
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Laid  Fairieit  ^hen  tkovm  08  SpaeinufU  qf 
Printing  or  Dyeing,  —  Council    Medals  : 
None.      Prize  Medalt:   United  Kingdom 
18,  France  17,  SwitierUnd  3,  Anatria  2, 
Prcssia  2. 

Jury  XIX.  Tapeetry^  including  CarpeU 
and  Fhoreloihe,  Laee  and  Embroidery, 
Fancy  and  Industrial  Works,  —  Council 
Medals :  France  1,  United  Kingdom  1. 
Prize  Medals:  United  Kingdom  55,  France 
26,  Belgiam  16,  Switzerland  9,  Saxony  4, 
Prusaia  4,  Spain  2,  Sardinia  1,  Sweden  1. 
Honourab^  Mentions :  82. 

Jury  XX.  Articles  qf  Clothing  for  /in- 
mediate,  Pefsonal,  or  Domestic  Use,^^ 
Council  Medals:  None.  Prize  Medals: 
United  Kingdom  46,  France  26,  Switzer- 
land 2,  Auftria  7,  Saxony  7,  Toscany  2, 
Turkey  2,  United  Statea  1,  Lnzembnrg  1, 

Pmaaia  1,  Rnaaial,  Honourable  Mentions : 
go 

Jury  XXI.  Cutlery  and  Edge  Tools,^ 
Council  Medal :  United  Kingdom  1.  Prize 
Medals :  United  Kingdom  63,  France  8, 
United  Statea  3,  ZoUverein  5,  Auatria  4, 
Roasia  2,  Turkey  2,  Sweden  1,  Wortemberg 
1.    Honourable  Mentions :  85. 

Jury  XXII.  Iron  and  General  Hard- 
ware.^-^Couneil  Medals:  United  Kingdom 
5,  France  4,  Belgiam  I,  Bavaria  1,  Prusaia 
1.  Prize  Medals:  United  Kingdom  199, 
France  35,  ZoUrerein  21,  United  SUtea  8, 
Anatria  8,  Belgiam  5,  Wartemberg  3,  Raa- 
aia  3,  Netherianda  3,  Spain  2,  Saxony  1, 
Toaeany  1.    Honourable  Mentions:  191. 

Jury  XXIII.  Working  in  Precious  Me~ 
ials,  in  their  Imitation,  Jewellery,  and  all 
Articles  of  Vertu  and  Luxury  not  included 
in  the  other  Ctasses.'-Council  Medale :  Uni- 
ted  Kingdom  6,  France  6,  ZollTerein  3, 
Baaaia  1.  Prise  MedaU :  Franoa  31,  Uni- 
ted Kingdom  14,  ZoUveiein  5,  Switzerland 
4,  Hamburg  2,  Spain  1,  Netherianda  1,  Sar- 
dinia 1,  B^am  1,  Roaaia  1.  Honourable 
Mentions:  51. 

Jury  XXIV.  Glass.-^Couneil  Medals : 
France  1.  Prize  Medals;  United  Kingdom 
17,  France  8,  Anatria  3,  Switzerland  1, 
Netkarianda  1,  ZollTerein  1.  Honourable 
Mentions:  35. 

Jury  XXV.  Ceramie  Manufacture— 
China,  PorceUin,  Earthenware,  ^e.  ^ 
Osuneii  Medals :  United  Kingdom  1,  France 
1.  Prize  Medals:  United  Kingdom  12, 
France  6,  Zoilverein  4,  Anatria  2,  Portagal 
1,  Rnasia  1,  India  1,  BaYaria  1,  Denmark 
1.     Honourable  Mentions :  27. 

Jury  XXVI.  Decoration,  I^tmiture,  and 
Upholstery,  including  Paper-hangings,  Pa^ 
pier'mach^,  and  J^gtanned  Goods. — Council 
Mf^'t^ :  France  4,  Anatria  1.  Prize  Afe- 
dmie :  United  Kingdom  23,  France  22,  Ana. 
tria  6,  Toaeany  3,  Rnaaia  3,  Bdginm  3, 


Bavaria  2.  China  2,  India  2,  Prussia  2,  Sar- 
dinia  1,  Hamburg  1,  Netherianda  1.  Ho- 
nourable  Mentions  •*  68. 

Jury  XXVII.  Manufactures  in  Mineral 
Substances,  used  for  Building  or  Decora^ 
Hon,  as  in  Marble,  Slate,  Porphyries,  Ce- 
ments, Artificial  Stones,  Sfc.  —  Council 
Medals:  United  Kingdom  2,  Papal  States 
1,  Ruaata  1.  Prize  MedaU:  United  King- 
dom  48,  France  8,  Tuscany  4,  Malta  3, 
Ruaaia  3,  Rome  2,  Anatria  2,  Belgium  2, 
India  1,  Sweden  1,  Prasaia  1,  Bavaria  1. 
Honourable  Mentions:  97* 

Jury  XXVIII.  Manufactures  Jrom  Ani' 
mal  and  Vegetable  Substances,  not  being 
Woven  or  Felted,  or  included  in  other  See- 
tions.-^  Council  Medals :  United  Kingdom 
2,  United  States  of  America  1.  Prize  Me* 
dais:  United  Kingdom  26,  France  12,  Uni. 
ted  States  5,  Auatria  5,  Switzerland  4,  Spain 
4,  Prusaia  4,  Canada  3,  Mauritiua  2,  Baha- 
maa  2,  Rnsaia  1,  Sardinia  1,  Naaaan  1,  Por- 
tugal 1,  China  1,  Belgiam  1,  Sweden  1, 
Turkey  1.    Honourable  Mentione :  lb. 

Jury  XXIX.  Miseellaneoue  Man^fae- 
lures  and  Small  Waree,— Council  Medals: 
France  2.  Prize  Medals:  United  Kingdom 
45,  France  32,  Anatria  11,  Pmasia  10,  War. 
tembeig  5,  Spain  5,  United  States  3,  Bel- 
giam 3,  Turkey  3,  Roaaia  3,  Portagal  3, 
Sardinia  3,  Hamburg  2,  Bavaria  2,  Ii^ia  2, 
Brazila  1,  Switzerland  1,  Netherianda  1, 
Tuacany  1,  Sweden  1,  Tania  1.  Honour- 
able Mentions :  74. 

Jury  XXX.  Sculpture,  Modele,  and 
Plastic  Art,  —  Council  Medals :  United 
Kingdom  2,  France  1,  Pnpsaia  1.  Prize 
Medals:  France  28,  United  Kingdom  27, 
Austria  6,  Belgium  5.  Prusaia  5,  Bavaria  3, 
Rome  3,  Saxony  2,  United  Sutes  1,  Spain 
1,  Russia  1,  Denmark  1.  Honourable  Men- 
tions :S7. 


ROSRNBORO'S  0A8K-MAKINO  MACHIKBRT. 

A  norel  method  of  constructing  casks 
and  barrels,  and  all  vessels  connected  with 
cooperage,  may  be  seen  in  operation  at  the 
Patent  Cooperage  Works  in  Wenlock-road, 
City-road.  By  the  employment  of  the 
steam  engine,  the  circnlar  saw,  and  a  re- 
cently-inrented  jointing  and  backing  ma- 
chine, a  caak  of  the  largeat  dimenaions  can 
be  completely  formed  and  made  ready  for 
use  in  the  short  space  of  five  roinntea  from 
the  raw  material — ^viz.,  a  piece  of  oak.  The 
ataves  of  the  caak  are  first  cut  with  atraight 
aides,  the  circular  saw  being  placed  at  a 
right  angle  with  the  oak  plank.  The  stave 
is  then  placed  horizontally,  and  bent  into  a 
curve  by  a  powerful  machine,  and  brought 
into  contact  with  a  circular  saw  on  each 
side  of  it,  placed  at  an  angle.    This  pro- 
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eesi  givM  tlie  proper  tluipe  to  the  sttTe,  the 
■Met  befaif  grtdnally  tepered  at  the  ends, 
and  mede  to  hnlge  in  the  middle.  The 
jointliig  and  bacUiig-iiiachine,  the  new  in- 
vention, if  alio  need  for  thia  pnrpoae,  and 
ia  more  rapid  in  ita  ezecntion  than  the 
angular  sawa;  it  in  ftiet  worka  with  the 
moat  manreliooa  rapidity  and  preeuion. 
Tlie  ataToa  and  one  end  of  the  caak  are  then 
plaeed  in  a  maohine  formed  of  iron  roda, 
eaUed  a  tmaiing  machine;  eaeh  rod  acta 
npon  a  aeparate  ataye,  and  the  whole  of  the 
ataTea  heing  eqnaily  compreai ed  into  a  dr- 
elOt  the  hoopa  are  placed  aronnd  them,  and 
the  eaak  ia  complete.  The  neatoeaa  and 
liniah  of  the  work  ia  equal  to  what  a  good 
cabinetmaker  can  prodoce,  erery  part  being 
trae  and  acenrate.  The  calculation  ii»  that 
15  workmen,  with  the  uae  of  this  machi- 
nery, can  make  150  casks  a  day ;  whereaa 
the  aame  number  of  persona,  using  only 
manual  labour,  could  scarcely  produce  a 
aefenth  part  of  that  number.  The  import- 
ance of  the  indention,  and  the  application 
of  ateam  power  to  it,  may  be  imagined  from 
the  fact  that  the  great  brewing  firms  of  the 
metropolis  alone  expend  many  thouaand 
pounda  anoually  in  cooperage,  that  the 
•xpenditare  of  the  navy  ia  still  greater,  and 
that  the  demand  of  the  ▼intagea  of  the  con 
tinent  ia  ao  great  that  a  great  deal  of  wine 
ia  loat  from  the  difficulty  of  furnishing  ves- 
ada  to  hold  it.  The  prooeaa  of  this  ioTen- 
tion  will  repay  the  time  of  a  tisit  to  the 
woika.— TYmet. 


FEooBsaa  OF  acmnw  profullino  on  the 

ATLANTIC. 

We  will  soon  hare  five  lines  of  screw  pro- 

Erilers  running  between  our  country  and 
ritaio.  At  present  we  hsTc  three,  namely 
the  Philadelphia  and  Liferpool,  the  New 
York  and  Glasgow  Linea,  and  Boston  and 
LiTerpool  Line.  From  what  we  have  heard 
about  the  Tcsaels  of  this  latter  line,  we  anti- 
cipate Tory  auocessfol  results:  the  S.  8, 
Ltwii,  the  pioneer  of  it,  will  soon  make  her 
first  Atlantic  Toyage ;  abe  waa  built  in  Phi. 
ladelphia,  and  ia  a  splendid  Tassel.  Her 
hull  waa  built  by  Meurs.  Birely  and  Sons, 
and  Is  most  substantially  constructed.  Her 
frame  is  almost  entirely  of  white  oak,  and 
the  planking  and  ceiling  principally  of  the 
aame  material.  The  frame  ia  bound  toge- 
ther  with  diagonal  iron  braces,  each  60  feet 
loDg,  5  inchea  wide,  and  1  inch  thick.  These 
braoes  croaa  one  another,  and  let  into  the 
timbers,  being  bolted  through  them  and 
riveted  on  the  outside,  and  at  cTcry  inter- 
aection  are  bolted  together.  The  hull  was 
planned  and  auperintended  by  the  ingenlona 


Captain  Loper,  and  she  is  driven  by  one  of 
his  propellers— the  wheel  being  18  feet, 
4  inches »  with  four  fana.  Her  enginea 
were  deaigned,  we  believe,  by  Captain 
Loper,  and  for  compactneaa,  beauty,  and 
power,  are  said  to  be  auperior  to  thoae  of 
any  other  propeller  ateamship  afloat  This 
line  will  be  composed  of  four  fine  Teaaels. 
Next  year  we  will  haye  four  acrew  steamere 
for  freight  and  paasengerSf  belonging  to 
Measrs.  Buma  and  Co.,  of  the  Cuoaid  Line ; 
three,  with  the  four  of  the  Philadelphia 
Line,  and  the  Glaagow  Lbie  of  two,  together 
with  the  Ortai  BrUam  and  Sarah  Sandt, 
which,  we  underatand,  are  to  be  put  on  the 
route  between  New  York  and  Liverpool,  will 
make  twelve  large  screw-propelling  ateam* 
ahips  that  will  be  running  b^ween  Europe 
and  our  country  next  year.  Thia  looka  Uke 
doing  buaineas  in  an  improved  way ;  for  n 
year  ago  there  waa  but  one  such  Toaad  mnklnf^ 
Atlantic  Toyages ;  and  from  what  we  have 
heard  from  a  number  of  sources,  we  may 
confidently  aasert  that  half  aa  many  more 
will  be  added  to  thia  list  before  the  firat  of 
1853. 

Our  fine  packet  ahipa  will  aoon  be  looked 
upon  like  the  old  packeta  on  the  Erie  Canal* 
for  assuredly  the  propellers  will  very  quickly 
take  all  the  paasenger  trade  out  of  their 
handa. — SeUntiJie  American, 


SPXOIFIOATIOMa  OF  SN0LI8B  FATXKT8  BK- 
KOLLno    DUniNO    TRB    WBKE,    BlfDlKO 

ocTOBnn23,  1851. 

Frbdb&ic  Wiluam  EAar,  of  the  fima 
of  Thomas  East  and  Son,  Bermondaeyt 
leather  dreaaer.  For  improvementM  tm  drete- 
ing,  tmbouing  and  omamaniing  laatkera. 
Patent  dated  April  15,  1851. 

This  iuTention  consists  in  dreaaing,  em- 
bossing and  ornamenting  the  flesh  side  of 
leatheri  It  has  heretofore  been  usual,  when 
leather  has  been  dressed  and  embosaed,  m 
order  to  ornament  it,  to  dye  and  emboaa  the 
grain  side  thereof,  by  which  a  eloae  amooth 
and  comparatively  inferior  efiect  ia  produced ; 
but  by  dreasiog,  dyeing  and  embossing  tlio 
fleih  side,  a  Tcry  improved  efiect  is  obtained. 
The  iuTention  appliea  to  aheep  and  other 
akina  tenned  with  rhumac,  or  other  **»nliig 
marten  but  not  to  oil  tenned  akina ;  and  for 
carrying  it  into  eff'ect,  the  patentee  prefera 
to  employ  sheep  akina  tanned  with  ahnasae, 
but  other  skins,  and  differently  tanned  may 
be  need.  The  skins  are  to  be  shaved  joet 
sufficiently  to  cut  out  flaws,  and  render 
them  of  uniform  snbstence  throughout,  and 
after  immersion  in  warm  water  of  a  tempo- 
ratnre  of  about  120°  Fahrenheit,  they  nro 
to  be  bruahed  on  the  flesh  side  to  reasove 
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filth  and  open  the   fibre,  preparttorj  to 
dyeing.   Bach  akin  is  then  to  be  folded  with 
the  grain  aide  inwarda ,  and  the  fleah  tide 
efvtwarda,  and  the  edgea  are  to  be  lown 
together,  to  prerent  the  dye  getting  to  the 
interior  of  the  bag  so  formed,  or  in  place  of 
folding  each  akin  separately,  two  skins  may 
be  laid  togetlier  with  their  grain  sides  in 
eootact,  and  then  have  the  edgea  sown  to 
keep  ont  the  dye.  They  are  then  **  seonred" 
and  "  aweetenod"  aa  is  well  understood,  and 
are  next  to  be  dyed,  but  the  dyeing  process 
will  be  fonnd  to  require  a  longer  time  than 
when  dying  on  the  prain  side  of  skins,  which 
has  been  the  usual  practice  heretofore ;  and 
in  plsoe  of  using  strong  dye  liquors,  such 
■a  used  for  dyeing  the  grain  side  of  sldns, 
it  is  preferred  to  employ  weaker  dye  Hquors, 
and  to  repeat  the  proceaa  oftener,  by  which 
meana  tlie  dye  penetratea  the  fibrea  and  pro- 
duces a  more  eren  colour.    The  skins  are 
then  rinsed,  opened  out  snd  dried.    When 
dry,  they  are  to  be  *'  perched"  on  the  flesh 
aide;  the  perching  knife,  however,  should 
not  be  so  sharp  aa  to  cut  the  flesh  08",  the 
object  being  to  loosen  and  open  the  fibrea 
and  produce    a    nap«like    surface.      Each 
akin  ia  again  to  be  folded  with  the  fleah 
aide  ontwarda,   and    is   then  to    be  paa- 
aed  through  a  solution  of  glutinous  mat- 
tw,  which  the  patentee  prefdra  to  compoae, 
of  one  part  by  meaaure  of  stse,  or  glair, 
diaaolTcd  in  three  parts  of  water.    Whilst 
atiU  wet,  the  skins  are  to  be  strained  on 
boarda  to  dry;  after  which  the  edgea  are 
to  be  trimmed,  and  the  surfaces  bruised  with 
cork  to  render  them  soft,  the  flesh  side  being 
stiU  kept  outwards,  instead  of  the  grain  aide. 
When  the  proceaa  of  emboaaingis  to  be  per- 
formed clean  water  b  applied  evenly  and 
.  smoothly  on  the  grain  sides  of  the  skins, 
and  they  are  laid  with  their  grain  sides  flat 
together  for  about  two  dayi,  covering  them 
to  ezdude  the  air,  by  which  means  the  mois- 
ture will  pass  through,  so  as  to  art  on  the 
Mutinous  matter,  and  make  it  of  service  in 
causing  a  gloss  on  the  embossed,  or  pressed 
parte  of  the  surface,  and  also  in  producing 
a  deeper  tone  of  colour  to  those  parts.   The 
embossing  is  preferred  to  be  performed  by 
heated  rollers  or  surfaces  suitably  engraved, 
•a  heretofore    employed    when  embossing 
velvet,  and  heated  to  about  250*^  Fahrenheit. 
In  addition  to  dyeing,  pigments  and  metala 
may  be  need  to  give  increased  ornamental 
effect  to  the  fleah  side  of  tanned  skins;  such 
pigments  and  metals  being  applied  in  the 
state  of  powder,  by  sifting  them  over  the 
•urface,  or  parte  thereof,  by  which  means, 
when  the  process  of  emiMssing  hss  been  ac- 
compliahed,  the  pigmenta  or  metala  will  be 
fixed  by  the  glntinoas  matter,  and  the  pres- 


sure on  those  parts,  where  such  pressure 
has  been  applied,  and  may  be  dusted  off,  or 
removed  from  the  other  parte  of  the  anrlhce. 
Thia  mode  of  applying  pigmenta  and  metala 
ia  also  adapted  for  being  need  on  tlie  grain 
aide  of  tanned  skins  when  ornamenting  the 
same  by  emboesing. 

CSftftm.— TIm  mode  of  dressing,  embossing 
and  ornamenting  leather  above  described. 

RoBBBT  Nbwbll,  of  Nsw  York,  lock- 
manufacturer.  Fur  emriaim  neie  and  fu§/mi 
improtfemenU  in  the  eom»irueikm  ofloeki. 
Patent  dated  April  15,  1851. 

The  object  of  the  present  improvements 
is  the  constructing  of  locks,  in  such  manner 
that  the  interior  arrangementa,  or  the  com- 
bination of  the  iatecnal  moveable  parts  nsay 
be  changed  at  pleaaure  according  to  tlie  form 
given  to,  or  change  made  in  the  key,  with* 
out  the  necessity  of  arranging  the  moveable 
parts  of  the  lock  by  hand,  os  removing  the 
lock,  or  any  part  thereof  from  the  door. 
In  locka  conitructed  on  thia  plan  the  key 
may  be  altered  at  pleaaure,  and  the  act  oif 
locking,  or    throwing  out  the  bolt  of  the 
lock  produoea  the  partteular  arrangement  of 
the  internal  parts,  which  corresponds  to  that 
of  the  key  for  the  time  being,  while  the  sbbm 
is  looked  this  form  Is  retained  until  the  lock 
is  unlocked  or  the  bolt  withdrawn,  upon 
which  the  internal  moveable  parte  return  to 
their  original  poaition  with  referenee  to  eaoh 
other ;  but  theae  parte  cannot  be  made  to 
essume,  or  be  brought  back  to  their  original 
poaition,  except  by  a  key  of  the  precise 
form  and  dimenaions  as  the  key  by  which 
they  were  made  to  assume  such  arrangement 
in  tlie  act  of  locking.  Tlie  key  is  chsngeable 
at  pleaaure,  and  the  lock  receivee  a  apocial 
form  in  the  act  of  locking  according  to  the 
key  employed,  and  retains  that  form  until 
in  the  act  of  unlocking  by  the  same  key  it 
resumes  its  original,  or  unlocked  atate.  The 
lock  is  again  changeable  at  pleasure,  simply 
by  altering  the  arrangement  of  the  moveable 
bits  of  the  key,  and  the  key  may  be  changed 
to  any  one  of  the  forma  within  the  number 
of  permutations  of  which  the  parte  are  sus- 
ceptible. 

The  following  are  the  daima  made  by 
Mr.  Newell.* 

1.  The  constructing,  by  means  of  a  firtt 
and  secondary  series  of  slides  or  tumblers,  of 
achangeable  lock,  in  which  the  particular  furm 
or  arrangement  of  parte  of  the  lock  im- 
parted by  the  key  to  the  firat  and  secondary 
series  of  slides  or  tumblers  is  retained  by  a 
cramp  plate. 

2.  The  oonatructing  by  means  of  a  fir«t 

•  The  partner  of  Mr.  H^iht,  by  whoM  naaM  th« 
lock  goes. 
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and  leeoncUffy  leriei  of  lUdei  or  tninblers,  of 
a  changeable  lo«k,  in  which  the  peculiar  form 
or  arrangement  of  parte  of  the  lock  imparted 
by  the  kej  if  retained  by  meant  of  a  tooth  or 
teeth  and  notches  on  the  •eoondary  series 
of  slides  or  tumblers. 

3.  The  application  to  locks  of  a  third  or 
intermediate  series  of  slides  or  tnmblers. 

4.  The  application  of  a  dog  with  a  pin 
orerlapphug  the  slides  or  tmnUers,  for  the 
pnrpoae  of  holding  in  the  bolt  when  the  lock 
is  locked  or  unlocked. 

5.  The  application  of  a  dog  operated  on 
by  the  cap  or  detector  tnmbler  for  holding 
the  bolt. 

#.  The  application  of  a  dog  for  the  pnr* 
pose  of  holding  the  internal  slide  or  tnmbler. 

7.  The  appUoation  to  locks  of  enrtains  or 
springs  taming  and  working  eccentrically 
to  the  motion  of  the  key  for  prerenting 
aoeess  to  the  internal  parts  of  the  lock. 

8.  The  application  to  locks  of  a  safety 
ping  or  yieldfaig  plate  at  the  back  of  the 
chamber  fonned  by  soch  eccentric  rerolTing 
evrtain  or  ring. 

9.  The  application  to  locks  of  a  strong 
metallic  wall  or  plate  for  the  purpose  of 
separating  the  safety  and  other  parts  of  the 
lock  fh>m  each  other,  and  preTcnting  access 
to  such  parts  by  means  of  the  keyhole. 

10.  The  application  to  locks  of  a  cap  or 
detector  tumbler,  for  the  purpose  of  dosfaig 
the  keyhole  as  the  key  is  turned. 

11.  The  constructing  a  key  by  a  combi- 
nation of  bits  or  moveable  piecea,  with 
tongues  fitted  into  a  groove  and  held  by  a 
screw. 

12.  The  constructing  a  key  baring  a 
groove  in  its  shank  to  receive  the  detector 
tumbler. 

CBAftLiB  Haudt,  of  Low  Moor,  engi- 
neer. For  eertam  improvemenit  m  the 
mumMfueturt  ofteythea.  Patent  dated  April 
15,  1851. 

Mr.  Hardy's  improvements  consist  sub- 
stantially in  manufacturing  scythes  fh>m  a 
single  bar  of  steel  instesd,  as  heretofore,  of 
Iron  and  steel  welded  together.  The  steel 
employed  for  this  purpose  may  be  either 
natural  or  cemented,  or  hammered  or  cast 
steel ;  and  the  bars  having  been  marked  off 
in  lengths,  each  containing  a  sufBcient  weight 
of  metal  for  the  formation  of  a  scythe,  each 
length  is  cut  off  and  drawn  out  under  a 
hammer  at  one  heat  to  about  the  full  re- 
quired length,  of  a  blade  »h«pe,  and  a  thick- 
nest  f  qasl  tbroQghoQt  to  that  of  the  back  of 
the  tcyibe.  The  next  oper«tion  it  that  of 
drawing  out  the  handle,  after  ivhicb  the  pro- 
per curf  alure  it  given  and  the  point  formed ; 
the  extremity  of  the  handle  is  then  turned 
up,  and  the  partially-formed  scythe  widened, 


but  so  as  to  retain  the  rib,  and  thinned  off 
gradually  to  the  edge.     This  is  generally 
performed  in  about  four  successive  manipu- 
lationst  varying,  however,  with  the  length  of 
the  scythe  and  the  width  required  to  be 
given  to  it.    The  rib  is  next  set  off»  and  the 
required  appearance  produced,  when  it  is 
planished  cold  to  trim  It,  and  give  it  a  regu- 
lar form.    The  edge  is  then  cut  out,  ei£er 
by  the  beam-cutting  machine  or  by  the  hand 
shears,  and  the  scythe  is  so  far  in  a  finiahcd 
state,  and  ready  for  hardening.  This  operation 
is  performed  with  ooalf  in  a  peooliarly  con- 
structed furnace  in  which  the  air  is  preventad 
from  acting  on  the  scythe  during  the  proceaOv 
or  with  coke  or  wood  charcoal  in  an  open  fire. 
In  all  cases  when  brought  to  a  red  heat  (more 
or  less  according  to  the  desired  degne  of 
hardness)  the  scythe  is  immersed  in  a  mix. 
ture  of  beef  suet  and  mutton  fet  with  equal 
parts  of  resin  deprived  of  water.    On  re- 
moving it  from  the  hardening  bath«  it  is  dried 
in  powdered  charcoal,  and  beaten  m  water  in 
a  slightly  heated  state ;  or  stiJl  better,  it  is 
wsshed  in  boiling  water  to  remove  the  grease, 
rilghUy  heated,  and  beaten  in  cold  water. 
In  this  state  It  is  re-heated  and  •nn^M 
bf  covering  every  portion  of  it  sneoessively 
with  red-hot  sand,  until  it  attaina  a  vlolett 
blue,  or  other  colour  indicating  the  required 
extent  of  temper.    The  process  of  sharpen- 
ing is  effected  on  a  grindstone  or  by  hammer- 
log,  and  the  re-heating  and  annealing  will  re> 
quire  to  be  repeated  more  or  less  frequentlyt 
according  as  either  of  Uie  above  methods  an 
adopted,  and  according  also  to  the  degree  of 
perfection  desired.    Ac  patentee  prefers  to 
cover  the  scythe,  prerious  to  its  being  used, 
with  copal  vamiah,  to  preserve  it  from  the 
effects  of  moisture.  The  edge  of  the  scythe 
when  worn  away,  may  be  renewed  by  gentle 
hammering  and  a  subsequent  application  of 
the  whetstone. 

William  Bbnson  Stombs,  of  Warwick- 
street,  Golden-square.  Fw  iw^ovememit 
in  the  ute  tmd  treatment  of  peai  mtd  ite 
produettf  eokd  other  earbonaceoue  mmttere; 
mnd  aieo  for  ^partUm  appHeable  to  eudk 
and  other  ehemieat  pwrpoeee,  (A  oommu- 
nleation.)    Patent  dated  April  15,  1851. 

The  improvementa  which  form  the  sub- 
ject of  the  present  patent  comprehend — 

1.  A  method  of  charring  or  distilling 
peat  or  wood,  or  tanners'  bark  and  ooal 
together,  whether  for  the  purpose  of  making 
a  peculiar  sort  of  coke,  or  with  the  twofold 
object  of  producing  gat  and  making  such 
coke. 

With  a  view  to  obtain  a  compact  description 
of  fuel,  and  to  obviate  the  necessity  of  com- 
pressing peatprevioustoits  being  charred,  the 
patentee  has  eontrived  the  pnsent  system,  ne- 
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cording  to  which  equal  qnantitiei  of  dry  pow- 
dered peat  and  pnlverued  ooal  (whieh  thoald 
poaaeii  the  property  of  caking  well,  and  be 
at  free  aa  possible  from  solpbur)  are  mixed 
together  by  means  of  an  apparatos  herein- 
after mentioned,  and  exposed  to  heat  in 
suitable  retorts.  The  expansion  of  the  coal 
and  contraction  of  the  peat  ander  the  appli- 
cation of  heat  produce  a  considerable  solidi- 
fying effect  on  the  coke,  bat  under  cironm- 
itances  where  a  more  dense  and  compact 
fuel  is  required,  the  mixtnre  is  subjected  to 
mechanical  pressure  in  the  retort,  by  means 
of  a  sliding  plate  fitted  to  the  interior 
thereof,  and  acted  on  by  a  screw  passing 
through  the  end  of  the  retort,  and  worked 
by  hand«  The  gas  produced  by  this  dis- 
tillation may  be  applied  to  Illuminating  pur- 
poses ;  and  where  this  is  done,  it  is  recom- 
mended to  pass  the  gas  in  contact  with 
incandescent  peat,  for  the  purpose  of  com* 
pleting  the  distillation  of  the  gaseous  pro- 
ducts of  the  peat,  and  causing  the  gas  to 
absorb  carbon,  by  which  its  illuminating 
power  is  increased. 

2.  The  application  of  the  greases  and 

resino-adipose  wax  obtained  from  peat  by 

diBtilUtion»  and  which,  in  the  specification 

-of  a  former  patent  were  called  adipolein  and 

adiposole,  to  certain  useful  purposes,  such 
as  the  currying  of  leather  (for  which  purpose 
the  patentee  considers  them  to  be  superior  to 
oil  or  other  materials  commonly  used)  and 
the  preparation  and  treatment  of  textile 
materials,  to  render  them  impervious  to 
wet,  and  elastic.  It  is  better  to  apply  these 
greases  in  a  warm  state,  as  they  will  then 
more  readily  penetrate  the  pores  of  the 
material  operated  on,  and  will  also  carry 
with  them  any  portion  of  wax  which  they 
may  contain.  By  subjecting  the  grease 
adiposole  to  a  second  dbtillation,  an  oleons 
liquid  will  be  obtained  together  with  a  resi- 
duom  (a  resino-adipose  wax  which  the 
patentee  calls  peacerine),  which  produces  a 
fine  black  polish  when  applied  to  leather, 
and  subjected  to  rubbing  with  a  smooth  and 
hard  surface.  Theie  greases  and  wax  may  be 
also  mixed  with  gutta  percha,  the  latter 
being  dissoWed  in  bisulphuret  of  carbon. 
To  the  gutta  percha  thus  prepared  may  be 
added  cork,  turf,  or  rags  reduced  or  pulver- 
iied,  and  the  material  thus  produced  while 
warm,  may  be  rolled  into  aheets  or  tubing, 
and  will  be  found  suitable  for  making  Tsri- 
ous  articles. 

3.  The  manufacture  of  manures  by  com- 
bining peat,  turf,  humus  or  other  vegetabie 
matters,  with  other  substanoes  of  different 
kinds,  such  as  urine,  stable  dung,  blood, 
sawdust,  marl,  ashes,  sand,  burot  clay,  or 
other  matters  adapted  for  manuring  purposes. 


These  manures  msy  be  applied  broad  cast, 
or  in  any  usual  manner,  or  the  seeds,  grains, 
or  roots,  having  been  wetted  with  a  liquid 
of  an  adhesive  nature  may  be  covered  or 
sprinkled  therewith,  and  then  sown.  Strong 
smelling  matters,  such  as  shale  oil,  or  coid 
tar  oil,  may  be  also  combined  with  them  for 
the  purpose  of  preserving  the  seeds  or 
plants  to  which  they  are  applied  from  the 
attacks  of  insects.  For  the  purposes  of  this 
invention,  the  patentee  recommends  the 
ooUection  into  reservoirs  of  the  urine  from 
stables  in  towns,  and  in  consequence  of  this 
suggestion  he  '*  claims  the  right "  of  collect- 
ing and  carrying  away  urine  from  stables  for 
the  purpose  of  making  manures  by  prepar- 
ing and  mixing  them  with  vegetable  organic 
matter,  or  of  depositing  the  vegetable  organic 
matters  in  the  reservoirs  to  be  saturated  and 
afterwards  carried  away  for  the  purpose  of 
being  made  into  or  serving  ai  manure. 

4.  An  arrangement  of  apparatus  for  mix- 
ing, digesting  and  otherwise  treating  dry 
substances,  fluids,  or  gases.  This  **  chum  *' 
consists  of  a  cylinder  capable  of  revolving 
in  a  horizontal  position  and  provided  inter- 
nally with  tilting  ahelves  or  leaves  projecting 
towards  the  centre.  In  certain  oases  where 
the  application  of  heat  is  desirable,  it  is 
placeo  over  a  stove  in  such  a  position  as 
to  permit  the  heat  therefrom  to  act  upon 
it. 

Claimt, — 1.  The  charring  of  peat  or 
wood,  or  tanners'  bark  and  ooal  together, 
whether  for  the  twofold  purpose  of  producing 
gas  and  making  the  above*  mentioned  de- 
cription  of  coke,  or  for  the  sole  purpose  of 
making  the  coke. 

2.  The  greases  and  resino-adipose  wax 
obtained  from  peat,  and  herein  denoniinated 
adiposole,  adipolein,  and  peacerine,  for  cur- 
rying and  polishing  leather,  and  also  for 
strengthening  it  and  rendering  it  and  other 
materials  waterproof,  and  the  various  other 
uses  herein  mentioned  and  alluded  to. 

3.  The  use  of  peat,  or  turf,  or  humus,  or 
other  decomposed,  or  partly  decomposed, 
vegetable  matter  to  be  applied  by  attaching 
it  to  the  seed,  or  grain,  or  bulb,  or  root,  &c., 
either  alone  or  with  other  matter  or  ingre- 
dients, and  reduced  to  a  powdered  or  pul- 
verised state  for  the  purpose,  and  so  pre- 
pared for  the  purposes  of  manuring  gene- 
rally ;  whether  to  be  used  alone  or  in 
combination  with  other  fertilising  matter  or 
substances,  as  described,  and  so  as  to  form 
a  manure  resembling  farm-yard  manure  in  a 
concentrated  and  condensed  state  only,  or 
the  like  manure  with  the  addit  on  of  other 
matter  and  inorganic  substances  combined, 
so  ss  to  give  It  the  twofold  character  of  an 
organic  and  a  mineral  and  mechanical  ma- 
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wan  tt  the  laine  tliae  i  and  otiMrwite  pre-  fyinCf   umI   otherwiie  chcmiollT  tratttag 

pared  or  mftdW^^T  matten,  and  flnida,  and  gaiea,  and  iU  appli- 

4.  The  ijitem  of  apparatni  deicribed  for  eatkm  to  other  niefol  purpotee. 
■dzingt  dlgeetiQgi  hieaehing,  waihiog,  puri- 


wiBKLT  Lier  or  nbw  mnolmh  piTiNre. 


Riohard  BolMrto,  of  Manohatter,  eagioeer,  for 
improvenitnti  In  maoUaery  or  apparatai  for  loga- 
latlng  and  measuring  the  flow  of  fluids,  also  for 

Samiiing,  forcing,  agitating,  and  erapomtlng 
aids,  and  for  obUUnln^  mothre  power  from  fluids. 
Oetober  17 ;  six  months. 

Ephmlm  Hallnm,  of  Stockport,  Cheater,  eotton 
spinner,  fsr  certain  improvements  in  nreparing 
and  spiniUng  eotton  and  other  flbrous  sabataneet. 
Oetoner  ft;  six  months. 

John  BjMDsbottom,  of  New  IfiUt,  Dexhr,  en- 
graver, for  certain  improrements  in  machinery 
or  appantos  for  meaaurfaig  and  registering  the  flow 
of  water  and  other  fluids  or  ▼apours,  which  maeU- 
nery  or  apparatus  is  also  applicable  to  registering  the 
speed  of  and  distanee  run  by  ressels  in  motion, 
sod  for  obtaining  motive  power  and  other  similar 
pnipoaes.    Oetober  SS;  six  months. 

Joseph  Beattle,  of  Lawn-place,  South  Lambeth, 
Surrey,  engineer,  Ibr  imnrovements  in  the  eon- 
■truetion  of  rallwnys,  in  locomodye  enginee,  and 
other  carriages  to  be  used  thereon,  and  in  the  m»- 
ohinery  by  whieh  some  of  the  Improrements  are 
eflbcted.    October  12 ;  six  months. 

William  Boggett,  of  St.  ICartin's-lane,  gentle- 
man, and  George  Holworthy  Palmer,  of  West- 
bourne-Tillas,  Paddington,  olvil  engineer,  for  im- 
proTemeots  in  obt^ning  and  applying  heat  and 
light.    Oetober  IS  ;  six  months. 

John  Piatt  and  Christian  Schiele,  both  of  Old- 


ham, Lancaster,  machinists,  fbr  certain  trnprove- 
ments  in  maehineiy  or  apparatus  for  the  preparation 
and  manufacture  of  fibrous  materials,  whieh  Im- 

J»roTements,  or  parts  thereof,  are  also  applicable 
br  the  traosmlsiion  of  fluids  and  aKrlfoon  bodies. 
October  22;  six  months. 

Donald  Henderson,  of  Glasgow,  ifonmonger,  fbr 
an  Improved  apparatus  for  generating  gas,  wlUch 
apparatus  may  be  used  for  heating  and  other  simi- 
lar useful  purposes,  nnd  other  apparatus  for  head- 
ing and  ventilating.    Oetober  23 ;  six  montha. 

John  Henry  Pape,  of  Paris,  Fnmoe,  for  improve- 
ments  in  ploughs.    October  22;  six  months. 

Jonathan  Sparks,  of  Conduit-street,  Bood-etreet, 
Middlesex,  surgical  bandage-maker,  for  improve- 
ments in  or  substitutes  for  laced  stockings,  or  ban- 
dages for  the  legs.    Oetober  22;  six  montha. 

Henry  Adoock,  of  NorthumberUod-street,  Strand, 
Middlesex,  eivil  engineer,  for  improvements  in  the 
msnufoeture  of  pipes,  chimney-pots,  and  hollow 
vessels ;  also  bricks,  tiles,  copings,  columns,  and 
other  articles  used  in  building  houaee  and  other 
structures.    October  22;  six  months. 

Moses  Poole,  of  the  Patent  Bill-ofllee,  London, 
gentleman,  for  Improvements  in  axle-boxes  fbr 
nil  way  carriages  (Beiagaeommunlcation.)  Oe- 
tober 23;  six  months. 

Allen  Searell,  of  Tanybwleh,  Merioneth,  engi- 
neer, for  improvemeats  in  sawlngHnaehineiy.  Oc^ 
tobei  22;  six  months. 
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BKOOlf AN's   patent  &OPS  AND  CORDAOB  IffAKINO  MACHINBmV. 
tComtnimleatioii  ftrom  Abroad.    P»ttnt  dit«d  April  1, 1 851 .     Speclflcatlon  mrolled,  Oetober  1, 1811.] 

The  Datare  of  this  intention  consists  in  a  neculiar  manner  of  laying  and  twisting  fiie 
fibres  in  the  mannfactnre  of  rope  and  cordage,  whereby  each  and  erery  fibre  composing  any 
rope  or  oord  is  made  to  bear  its  exact  proportion  of  stnun  to  resist  fractnre  under  tension. 
In  cordage,  as  mannfactnred  under  the  processef  in  common  use  this  result  is  not  attained, 
for  it  is  wcdl  known  that  in  all  such  cordage  the  erterior  strands  are  required  to  sustain  the 
principal  part  of  the  strain,  as  may  be  easily  proved  by  applying  (very  gradually)  sufficient 
force  to  break  the  rope  when  the  outside  strand  will  be  seen  to  part  first.  Now,  aooording 
to  the  said  inrention,  the  method  of  tubing,  or  forming  the  strand,  is  such  that  an  exact 
parallelism  is  ensured  in  Mch  thrfed  oomposiog  it,  and  this  is  carried  on  from  the  core  to 
the  outward  thread.  Another  valuable  feature  of  the  iuTention  consists  of  a  method  of 
giving  a  double  twist  first  of  cU  to  tha  itPtod  ItMlf  |  and,  secondly,  to  the  rope  while  laying 
the  strand. 

The  means  employed  to  obtain  the  abOTfi  novel  reeuld  consist  of  a  train  of  mechanism 
so  contrived  as  to  put  in  revolutipli  a  number  of  metal  rings,  upon  which  the  stock  is 
delivered  as  fast  as  prepared,  and  «bieh  is  from  these  conveyed  to  other  rings  as  the  work 
progresses  to  (y>mpletian.  Figs.  1,  S,  3,  4  and  5^  of  the  annexed  engravings,  are  represen- 
tations of  the  different  pert!  of  the  maehinenr  employed  for  this  purpose,  a  represents  a 
large  cylindrical  ring,  which  for  strength  ana  other  advantages  is  made  of  metal.  This 
ring  is  attached  from  two  of  its  sides,  end  direetly  in  a  line  running  horisontally  through 
it  to  two  short  hollow  shafts  b,  t ;  the  said  attachments  being  effected  by  flanges,  to  which 
the  rings  are  icrewedi  or  by  welding,  directly  to  the  end  of  the  theft,  as  may  be  thought 
best. 

These  shaft!  rest  upop  standards  dfi  if^  fi  terfBlttitlnf  In  piUar  blpeks  fitted  to  receive 
the  journals.  On  the  shaft  c,  there  is  e  pulley  to  receive  a  belt  for  driving  it  round,  and 
also  a  pinion  #hich  gears  into  a  wheel,  Htf  driving  the  reeling  machinery,  to  be  more  fully 
explained  hereefter.  ground  the  circumference  of  one-half  0f  ^  ring  a,  there  are  attached 
several  small  Iheaves,  properly  grooved)  to  convey  off  the  eerd  received  from  the  interior 
rings ;  which  eheaves  are  shown  it  i.  The  ihafti  extendi  also,  e  short  distance  within 
the  ring  a,  and  serve  as  bearhigs  to  ittittiil  an  Interior  freme,  opon  which  rest  the  primary 
rings  and  their  attachments.  At  e  is  seen  the  lower  ^art  of  the  ioterier  freme,  which  consists 
of  a  semicircular  piece  of  metal,  which  ie  of  leff  redine  thtn  that  forming  the  ring  «,  and 
terminates  at  each  end  in  eyes  fitted  so  e|  to  play  upon  the  shafts  b,  e.  At  the  lower  part 
this  interior  frame  has  much  greater  weight  f  If  en  to  it  than  «t  the  etes  i  the  object  of  this 
is  to  prevent  it  from  being  carried  ronna  with  tha  shafts  B,  e,  when  tney  are  put  in  rotation 
by  the  friction  of  the  parts  in  oontget  |  end  thlf  weight  must  also  be  sufficient  to  oounter- 
poise  the  weight  of  the  bobbins  end  nrimsry  rings  whieh  rest  upon  it 

The  primary  rings  with  their  bobbins  sre  next  introduced  iu  the  machine.  These  are 
sustained  upon  triangular  frames  f^  g,  afilxed  to  the  belt  9,  and  at  right  angles  to  it,  whieh 
are  also  placed  at  such  a  distance  apart  a|  to  give  the  necessary  room  to  inaert  the  primary 
rings,  as  seen  In  the  engraving|.  These  frames  are  set  in  such  a  position  that  their  centres 
are  the  same  as  the  centres  of  the  shafts  b,  9.  In  the  frame  g,  the  three  arm^  are  ao 
spaced  as  to  divide  it  into  three  equal  cbmpartments ;  the  me  of  whioh  is  to  support  the 
several  trains  of  wheels  which  propel  the  primary  rings,  as  will  be  hereafter  more  fully 
described. 

The  three  primary  rings  are  not  suspended  on  the  frames  /,  0,  (the  letters  k,  A',  k", 
representing  said  rings) ;  they  are  constrneted  mnoh  in  the  same  manner  as  the  large  ring 
a,  two  short  hollow  j^vots  t,  i'  are  affixed  to  tbemt  e>  shown  ;  by  these  they  are  suspended 
with  the  frames  /,  ff,  the  pivots  passing  through  proper  holes  in  the  same.  In  the  framea 
f,  fft  the  pivots  come  through  at  the  termination  of  the  three  arms  before  named,  and  con- 
sequently are  equidistant  from  each  other.  The  pivots  f ,  i'  extend  inside  of  the  rings  a  short 
distance,  and  terminate  at  journals,  as  seen  at  k»  On  eacn  of  these  points  or  jouroala,  a 
aemicircttlar  bail  or  hoop  /,  /,  /,  is  hung,  very  similar  to  the  large  bail  e,  before  described, 
and,  like  the  large  bail  e,  ihey  are  all  weighted  on  their  lower  parts,  to  prevent  them  from 
routing  with  the  friction  of  Ihe  revolving  pivots  i  and  c.  On  each  of  these  bails  two  frames 
or  standards  are  affiled  precisrly  in  the  same  manner  as  those  at  the  letters  y,  ^,  on  e;  the 
use  of  these  standards  is  to  support  the  bobbins  m,  m,  which  hold  the  slock  from  which  the 
cordage  is  formed. 

The  bobbins,  are  supported  upon  pins^r,  passing  through  holes  in  the  standards,  as  shown. 
The  distance  ench  etanderd  ie  apart  from  the  other  ie  sufficient  to  reoeive  eevenl  bobblae 
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oa  a  pin.  In  th«  dmrlDg  Mch  pin  lui  two  bobblni  apon  it.  And  there  we  in  thli  eut 
fanr  Mtl  on  emoh  Inma  or  ittndarii  It  nay  be  remarked  here,  tbtt  other  itudardi,  Ihia 
■ocb  II  ere  here  deicribed  cen  be  seed  to  bold  lbs  bobhim  i  ntither  i>  tt  Beeenary  to  keep 
within  ihie  anmbtr  at  bobbfni,  for,  on  the  eantrar;,  the  aemlMr  nwr  be  Tiriad  et  pieunro 
to  imt  different  kindi  of  work.  The  priaury  riogi  hixe  alio  on  one  of  Ihdr  Mtt 
a  row  of  imill  pntlejn  or  iheiTai,  timiler  to  tbe  Urge  rfgf ,  to  be  need  fw  MBrejlnt 
off  tbe  itrand  u  it  li  formed  from  tbe  IiobbiDi. 


To  deeoribe  now  tbs  getrluf  for  (htof  motion  to  the  prlmarr  riogi.  lleie  all  reealTe 
motion  from  one  wheel  placed  it  the  centre  of  the  Urge  frame  oa  f ;  thli  wheel  ii  repre- 
■ented  at  n,  aod  ii  kejed  on  tbe  end  of  the  ihaft  e,  and  reeetree  nottoo  from  it ;  il  alio 
rotatae  in  nnlun  with  tbe  ring  a,  Kuh  of  Ifae  pitoti  f  putei  tbroDgh  tbe  hoop  p  antt- 
dentl;  to  allow  of  the  pinion  wbeeli  o  beioK  ksfed  lo  them,  and  tbeee  ere  oonnected  to  the 
wheel  m  bjr  Intermediate  wheelwork.  The  eiae  of  the  pinion  ii  inch  that  It  reeolTia  wHfa 
freater  ipeed  Ibui  a,  which  epeed  la  to  Im  veried  to  adapt  Itself  to  work  dlSereot  kind*  et 
eteck.  In  fl|.  S  an  sad  liew  U  liieo,  ihowiog  eieerlj  the  whole  geerin|  in  oonnaetloB, 
The  reaion  why  e  lel  of  inlermedJaCa  wliMla  U  uied,  ii  in  order  tluC  tbe  prlnarr  Kng*  mef 
rotate  in  the  Moie  direction  u  the  large  ring  a.  The  tnbei  tor  forming  the  atrand  era  oob> 
poeed  of  mstal.  and  kaTS  an  interior  opening  ioflloieutljr  laifc  to  receiTe  all  the  Hnee  eol- 
lecled  from  tbe  iareril  bobbin*.  In  fig.  3  thii  part  of  the  arrangamenla  li  more  elearlf 
ahown.  Tbe  tetter*  pp  ibow  the  tnbei  in  tbeir  proper  poiitloui ;  tbej  are  held  in  place  on 
■  horiaoBtal  bar,  which  Is  luataioed  by  a  tertieal  poit  riiing  from  i;  the  tabei  are  alao  in 
Ifau  with  the  osDlic  of  rotation  of  the  ring  k.  In  forming  the  Itrand  (which  coo^tl  of 
■ereril  ]»jeti),  a  lerlai  of  tbreidi  from  tbe  bobblni  No.  1  are  paiied  throogh  tbe  Mbat 
p",}>',  and  p  j  next,  from  the  row  of  bobbin)  No.  2,  a  like  nnmber  ll  pined  ihronih  the 
tnbeef'  tnip,  theee  forming  a  lifer  orer  the  Gnt.  Row  No.  3,  li  dciI  ireited  In  the  lame 
way,  pauing  the  thread  Ibraugh  p,  ootaide  of  all.  Tbe  threidi  tboi  collected  form  one  of 
tbe  iiTinds  of  tbe  rope,  *i  yet  ontwiited.  They  ire  then  all  taken  together,  ind  pot  tiiroogh 
the  end  hollow  pirot  t,  and  paiied  on  thrangb  tbe  bore  of  tbe  lame  until  tiiey  are  broaght 
oat  at  the  llda  op«nW|  at  i',  Tb«i  ham  f  ttm  itrand,  thni  partly  formed,  U  pasied  ronnd 
•o  as  to  lay  on  dui  little  ibMTei  plaoed  on  oas-lialf  tike  ring  A,  and  thenee  thraa|h  the 
Oppwtte  hollow  piroi  ( to  tbe  reat^avl  of  Uie  nudilBe.    nie  tubes  on  the  ether  two  primary 
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■tnwdi  bdng  SUed  In  Ulie  nuDer,  and  the      giiing  two  tnUti  la  tha  nne  Bianer ; 

■tnndi  brought  to  the  ume  point,  fiobhei      rape  ii  then    fonoed,  uid   oothiD^    a 

the  tfarm  itruidi  of  wblcb  ■  rope  ii  mtde.       nnuini  to  be  dose  but  naUii|  It. 

The  miteriali  of  tbe  three  itruidi  thai  col-  —      . 

lacled  ire  lU  to  be  put  Ihrooth  the  bore  of  ™' 

theballa«ih*fl£Atthere*r'i!iidofthem&- 

chioe,  thence    thej  are    puied    ortt    the 

■be**M  d,  pUoed  oa  tbe  large  riof  a,  and 

thna  oaTriad  to  tbe  oppoaite  abaft  e,  throagh 

which  the;  are  alio   pot,  in  tbe  manner 

ahovn  In  Uie  aeTeral  fignrei.  Prom  the  end 

of  thie  ihaft  the  collected  atrand  ia  carried 

l«  ihe  raellDg-nwchiiie,  which  la  of  common 

8a  far  ai  the  machinery  hu  been  noir 
deicrlbed,  It  reUtei  aimplf  to  the  patting 
In  of  the  atock  preparatorf  to  tbe  prooeia  if 
twiating.  The  itock,  when  ao  pat  In,  eibi- 
biti  merelr  a  man  of  fine  IJaei,  broaghtalle- 
getber  from  the  Taricni  bohbini  to  tbe  place 
of  final  deliTerr  at  the  end  of  tbe  ahaift  e. 
The  mannrictnie  of  ptrfect  rope  ia  now 
proceeded  with  bj  aimplj  pntting  the  abaft 
e  In  rotation,  bat  not  the  ilaci,  which  ii  car- 
ried from  place  to  place  to  effect  the  twiiting, 
and  remaini  all  the  time  in  a  qaitacent  atate. 
When  all  the  parti  are  thna  aet  in  motion, 
the  primary  ring*  reTolre  rapidi;  aronad 
thdr  reapectiic  leta  of  bobblni)  the  reel- 
Ing-naehlDe  aUo  BOmBencei  drawing  off  the 
rope  ai  it  i*  fornied,  and  (he  twiiting  pro< 
eei*  ia  going  on  tlirgnghoui  the  leraral 
part).  The  twiit  giien  by  thii  macfaineiir 
i*  peculiar,  inaimueb  ai  it  coaiiiii  in  giiiog 
■  donble  twiit  to  each  indiiidail  part  com- 

Thii  li  efTected  bj  Ifac  piCDliar  action  of  the 
ring!.  Bj  meini  of  tbe  prlmirf  riagi.  the 
thread*  from  tbe  leTfril  bnUbin*  are  twilled 
ai  thejr  are  collected  throogh  Ihe  latwiji,  j^, 
p".  Two  diilioct  twiiti  are  pat  in  bj  each 
ring.  The  nrat  twiit  al  tbe  place  where  the 
thread  comti  Ant  npon  it,  ai  at  i,  ind  the 
aacond  twiit  at  Ibe  place  where  it  Icarei  it 
aa  al  i',  Ibni  a  full  twiit  li  put  in  at  each  end 
at  erarj  eonplcta  rnolation.  The  affect  of 
the  firit  twiit  ii  to  caoia  eich  Uier  of 
threada.  ai  thsj  are  oollected  in  the  tabea, 
to  be  wound  one  upon  another,  aod  tboieaeh 
thread  ia  mide  to  draw  or  bind  opoD  the 
other  with  equal  tenaion.  The  lecond  twiit 
la  giiin  at  the  outlet  f,  and  thia  li  for  the 
pnrpoie  of  more  perfectly  hirdeoing  ind 
oombiniug  the  itrand  praiiong  lo  laying  It 
into  rope.  The  laying  of  the  itrind  into 
rope  ii  now  effeoted  by  bringing  the  large 
ring  a  into  action.  All  the  atranda  being 
bronght  together,  ire  thru  into  the  hollow 
■biFt  i,  and  paaiid  OTer  tbe  ring  a,  and  oat 
•t  Ita  oppoaite  lUe,  through  c,  ■■  before  dca 
aeribed.  The  prindpla  of  laying  or  twlatlnj 
tbe  atnnd  into  rope  by  the  large  ring,  ia  the 
aame  aa  that  prodnsed  by  (he  pijmary  ring!  
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It  maj  be  proper  to  give  Tarioas  degrees  of  hardneei  to  the  rope  aooording  to  the  serrioe 
it  is  to  perform.  This  is  elTected  by  changing  the  speed  of  the  drawing-off  wheels  on  A. 
Accelerating  the  speed  will  dimioiih  the  hardness  of  the  rope  by  patting  less  twist  in  n 
given  quantity ;  and  diminishing  the  speed  will  increase  the  hardness  of  the  rope  by  con- 
trary action,  or  putting  more  twist  in  less  length. 

To  manufacture  shrouding,  or  that  kind  of  rope  which  hat  a  central  strand  or  core,  by 
this  machinci  it  is  only  necessary  to  prepsre  a  reel  of  the  proper-sised  strand ;  this  is  then 
to  be  put  upon  a  spindle  placed  vertically  on  the  belt  e,  a  shore  distance  in  front  of  the 
opening  in  the  shaft  b,  as  shown,  and  the  strand  being  then  inserted  along  with  those 
received  from  the  primary  rings,  the  latter  will  be  laid  or  formed  upon  it  in  the  usual 
manner. 


THS   *'AMBRICA." 


The  America  affords  an  example  of 
the  need  for  singlenea  in  experiments, 
and  in  estimating  the  value  of  improve- 
ments. Some  attribute  her  success  to 
the  wave- line  form  of  her  hull ;  others, 
to  her  being  furnished  with  a  sliding 
keel ;  a  third  opinion  is,  that  she  is  in- 
debted for  her  speed  to  the  flatness  of 
her  sails.  Probably  all  of  these  pecu- 
liarities contributed  to  her  triumph,  but 
in  what  degree  respectively  is  quite  un- 
known— quite  incapable  of  ascertain- 
ment, seeing  that  they  are  conjointly 
exemplified  in  one  and  the  same  vessel. 

In  order  to  determine  the  value  of 
each  of  these  peculiarities,  it  would  be 
desirable  to  institute  experiments  on 
each  of  them  separately.  For  those  on 
the  form  of  the  hull,  vessels  as  small  as 
boats  would  well  afford  preliminary  in- 
dications of  desirable  forms,  so  that 
larger  vessels  would  afterwards  be  to  be 
eonstructed,  of  those  forms  which  the 
little  costly  experiments  on  boats  had 
shown  to  be  advantageous. 

In  constructing  these  larger  experi- 
mental vessels,  provision  might  be  made 
for  a  future  insertion  of  sliding  keels;  so 
that  a  set  of  experiments  to  ascertain 
their  value  might  be  instituted  without 
building  vessels  expressly  for  this  pur- 
pose. 

The  same  vessels  would  also  suit  for 
making  experiments  on  sails — that  is, 
after  the  experiments  on  the  form  of  the 
hnlly  and  those  on  sliding  keels,  had 
each  been  separately  made. 

Unfortunately,  in  all  comparative  ex- 
periments that  have  hitherto  been  under- 
taken on  navigable  vessels,  many  in- 
fluencing circumstances  have  been  dis- 
regarded— such,  for  instance,  as  their 
relative  bulk,  their  actual  weight,  their 
diangfat  of  water. 

In  regard  to  sliding  keels,  absolutely 


nothing  seems  to  be  known  of  what  their 
most  advantageous  form  would  be~  whe- 
ther uniformly  quadrangular,  like  those 
of  their  inventor,  Admiral  Schenk,  or 
whether  like  those  of  Commander  Shuld- 
ham,  and  of  the  America,  almost  tri- 
angular. It  remains  also  problematical 
whether  the  slide  is  most  advantageous 
when  in  one  single  piece,  or  whether 
when  divided  into  two  or  any  other 
number  of  portions,  as  they  were  in 
many  of  the  vessels  that  were  provided 
with  them  towards  the  end  of  the  last 
century. 

It  would  seem  that  the  rig  of  the 
America  differed  from  that  of  other  ves- 
sels in  various  particulars  besides  the 
flatness  of  her  sails ;  for  example,  they 
were  brought  down  much  nearer  to  the 
deck  than  usual,  so  as  to  have  precluded 
the  use  of  bulwarks.  The  form  and  the 
dimensions  of  sails,  their  position  in 
respect  to  the  length  of  the  vessel,  are 
amongst  particulars  that  are  in  much 
need  of  experimental  investigation.  So 
also  do  the  best  means  of  supporting  and 
the  easiest  of  manoeuvring  them,  espe- 
cially with  a  view  to  the  getting  rid  of 
superfluous  cordage.  £ven  the  best 
position  for  the  masts  is  not  yet  known. 

But  supposing  the  best  form  of  a  ves- 
sel in  regard  to  swiftness  to  be  ascer- 
tained, other  considerations  have  to  be 
taken  into  account  in  deciding  on  the 
lines  to  be  given  to  a  sailing  vessel, 
so  as  to  suit  her  for  the  particular  ser- 
vice for  which  she  may  be  destined. 
For  an  advice  boat,  for  a  vessel  for  com- 
municating signals,  swiftness  is  a  quality 
of  first-rate  importance.  The  Awurica 
has  shown  that  she  is  pre-eminently 
well-suited  for  such  services,  though  not 
adequate  to  the  requirements  of  many 
others,  it  is  said.  Thus,  as  a  pleasure 
yacht,  were  it  only  her  want  of  bulwarks 
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and  the  oloseneis  of  her  saib  to  the  deoki 
she  would  be  leai  eligible  than  manj 
other  yachts ;  and  it  ia  also  affirmed  that 
she  i8  deficient  in  point  of  internal  ao- 
oommodations,  and  of  itowage-room  for 
proTisions.  It  would  be  well  that  her 
capabilities  in  these  respects  should  be 
made  as  generally  known  as  her  speed 
has  been. 

The  America  herself  would  afford 
means  of  making  experiments  that 
could  not  fail  to  be  extremely  valuable 
in  their  results.  Supposing  the  first 
series  to  be  made  with  her  in  her  pre« 
sent  state — not  in  a  single  sailing-matchi 
and  under  stipulations  that  it  should  not 
take  plsee  but  when  there  should  be  a 
speoined  velocity  of  wind  —  but  in  a 
succession  of  trials  in  different  seas,  and 
in  different  states  of  wind  and  weather. 
How  would  she  behave  during  winter  in 
the  Bay  of  Biscay  ?  Could  she  work 
well  off  a  lee-shore  in  a  gale  of  wind  P 
How  are  her  decks  for  dryness  in  foul 
weather,  &ms.,  &c. 

After  having  been  sufficiently  tried  in 
her  present  state,  her  rig  might  next  be 
alterad,  in  order  to  ascertain  the  degree 
in  which  her  success  had  depended  on 
her  sails.  She  might  be  furnished  with 
the  rig  that  in  general  opinion  is  the 
most  appropriate  for  a  vessel  of  her  ton- 
nage, the  sails  bellying  as  usual,  and  in 
every  respect  conformable  to  that  custom- 
ary mode.  As  in  the  first  case,  her 
dicers  and  crew  should  be  those  acous* 
tomed  to  the  use  of  her  original  rig,  so 
in  that  for  which  it  might  be  changed, 
the  commander  and  the  crew  should  be 
accustomed  to  that  ordinary  mode  which 
might  be  adopted,  and  moreover  persons 
thinkiog  favourably  of  that  particuUr 
mode. 

The  next  set  of  experimenU  would 
be  for  the  ascertainment  of  the  advan- 
tages of  sliding  keels,  and  the  compara- 
tive advanugea  of  difllerent  forms  and 
numbers  of  them,  as  also  their  effect  in 
different  parts  of  the  length  of  a  vessel, 
and  at  different  depths.  Here  again  it 
would  be  desirable  to  make  these  experi- 
ments under  different  rigs  of  the  vessel 
the  ordinary  one,  and  that  peculiar  to 
the  jimtrica  at  least. 

Thirdly,  the  advantages  resulting  from 
the  AwMtk^Mform  would  have  to  be 
aaoertaioed.  This  would  easily  be  done 
by  taking  away  her  sliding  keel,  giving 
her  a  shallow  fined  one  in  lieu,  and  then 


trying  her  witii  difl^rent  rigs,  as  in  the 
preceding  sets  of  experiments. 

On  reference  to  the  Afec&niMee' 
Magazine  of  May  27th  and  June  3rd, 
1848,  it  will  be  seen  that  a  series  of 
experiments  *<with  a  view  to  the  im- 
provement of  navigable  vessels,*'  as  pro- 
posed by  Sir  Samuel  Bentham  in  the 
year  1628,  was  shortly  after  authorised, 
and  that  they  actually  were  commenced 
previously  to  his  death,  but  were  from 
that  time  lost  sight  of.  The  whole  of 
that  eommunication  seems  still  well 
worthy  of  the  attention  of  all  who  are 
interested  in  the  Improvement  of  navid 
construction. 

In  the  Magazine  for  June  Srd,  1848, 
it  will  be  seen,  p.  536,  that  the  sketch 
D  A  C,  as  also  the  section  6,  show  a 
form  of  hull  nearly  identical  with  that 
of  the  wave- line  of  the  AwMtica,  and 
which  apparently  he  conceived  to  be  the 
most  promising  form,  since  it  is  the 
only  complete  one  delineated.  So  evi- 
dently, he  considered  that  flatneu  of 
sails  is  a  quality  essential  to  their  effi- 
cient action ;  unfortunately  that  page  of 
his  manuscript  is  missing  in  which  his 
observations  on  this  subject  are  likely  t  o 
have  been  written ;  but  in  a  note  to  arti* 
cle  ix.,  runs  thus,  **  Could  a  vessel  be 
made  to  expose  to  the  wind  no  other  sur- 
face than  that  of  sails  composed  of  mate* 
rials  perfectly  Jlatf  such  as  a  metal 
perfectly  fiat,  polbhed,  and  impervious 
to  wind,  in  that  case  the  angle  to  which 
such  sail  might  be  set  might  be  the  moat 
acute,*'  &c.,  for  which  see  Mechanice' 
Magazine^  June  8rd,  p.  534. 

M.  S.  B. 


LUim'S  TBtATISB  ON  THB  LAW  OF  LKTTIKa 
FATBNT  FOB  INVBICTIONS.* 

The  present  work  deals  exclusively  with 
what  the  aothor  calls  the  '*  Snbitantive  Law" 
of  Patents,  as  distinguished  from  the  "  I«aw 
of  Prooedare,"  that  is,  in  (perhaps)  plainer 
terms,  with  the  prineiplee  of  the  law  which 
are  vital  and  fundamental,  which  may  be 
modified  or  expanded,  bat  never  entirely  set 
aside,  apart  from  the  /orwu  encumbering 


•  '*  A  TreatiM  on  the  8ubtt«ntlve  Law  retatlnr 
to  L«tten  Patent  for  Inventions.  Uf  Heniy  l4Uia, 
Em.,  of  Trinity  College,  Cambridge,  11.  A.,  and  of 
Lineoln't-inn,  Barriater-at-Law.  ISmo,  pp.  <4e. 
Sweet. 
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thtm, which  are  arbitrary,  aoddental,  and  tobe 
chaoged  at  will.  Mr.  Lund  hai  done  wisely 
to  conitmct  bit  work  upon  this  distinction ; 
for  mnch  of  tbe  existing  '*  law  of  proce- 
dvre"  may  be  safely  considered  as  doomed 
to  speedy  abolition,  on  aeconnt  of  its  acknow- 
ledged Texatiousness  and  abanrdity  ;  and  it 
would  have  been  useless  to  load  his  work 
with  what  might,  by  the  time  of  its  publi- 
cation, have  ceased  to  exist  We  cannot, 
however,  accord  the  same  approbation  to 
tbe  purpose  which  Mr.  Lund  professea  to 
have  in  ?iew  in  publishing  his  work  ;  namely, 
to  **  prepare  (the  way)  for  the  con«o/t(2a/ioii 
of  the  BubstantiTC  law  relating  to  patents 
for  iuTentions/'  We  are  not  aware  that 
any  such  consididation  is  wanted,  or  has 
been  called  for.  The  decisions  of  the  Courts 
respecting  patent  rights  haTe  been  already 
collected,  and  the  principles  dedueible  from 
them,  presented  in  forma  sufficiently  me- 
thodical and  compendious,  by  seTcral  pre- 
ceding writers.  Need  of  consolidation  im- 
plies present  diapersionf  multifarionsness» 
and  conlusionf  which  certainly  is  not  tbe 
state  of  the  law  of  patents  at  the  present 
time.  Although,  therefore,  we  must  look 
upon  the  professed  ^'purpose"  of  tbe  work  aa 
somewhat  idle  and  superflnous,  we  are  happy 
to  aay  that  there  our  alight  censure  stops  s 
for  tha  performance  itself  is  deserving  of 
every  praise  for  the  style  of  its  executioB, 
and  will  have  uses  which,  though  not  per- 
haps within  the  oontempUtion  of  the  author, 
are  at  the  present  time  of  the  utmost  im- 
portance. We  shall  be  doing  no  injustice 
to  former  worka  on  the  same  subject  in  Bay- 
ing, that  thia  will  do  more  to  popularise  the 
lav  of  patenta  tban  any  one  which  baa  yet 
appeared.  Other  writen  on  the  Patent  Laws 
have  written  fcr  lawyen,  and  like  lawyen } 
Mr.  Lund  haa  written  for  the  publie  at 
large,  and  produoed  a  work  which  the  pnblio 
al  large  will  nndentand  and  relish.  It  ia, 
in  truth,  not  only  a  Tcry  readable,  but  moat 
entertaining  book.  Mr.  Lund  haa  adopted 
the  happy  expedient  of  making  the  eases 
respecting  patents  decided  by  ^he  Courts,  tell 
what  the  law  ia  on  every  point— skilfully 
catehing  in  each  eaae  its  leadbg  features, 


and  eliminating  all  that  la  immaterial  or  irre- 
levant The  reader's  curiosity  ia  fint  excited 
by  the  statement  of  some  interesting  prao* 
tioal  queatioB  which  ii  ia  issue ;  and  then, 
by  seeing  how  principlea  are  applied  to  Ita 
aoltttion,  he  haa  these  principles  iixed  in  hia 
mind  in  a  way  which  no  abatraet  enunciation 
of  them,  however  diatinot  or  clear,  oould  pos* 
siblj  have  aceompliahed.  Among  the  good 
effeota  to  be  anticipated  from  thia  mode  of 
teaching,  we  may  oonfidently  rank  thia — 
that  it  will  make  the  English  people  discern 
a  degree  of  reaaonableneaa  and  propriety  in 
the  existing  law,  in  reapect  to  patent  inven- 
tions, for  which  it  has  hitherto  had  but  small 
credit  ia  popular  eatimation.  Tbe  vicioua 
forms  of  the  law  have  been  confounded  with 
ita  more  essentiai  elementa,  and  much  vir- 
tuoua  indignation  waated  ia  denounoing  aa 
a  whole,  a  aystem  which,  in  all  else  but  the 
outside  forms,  ia  excellent,  and  haa  served 
aa  a  model  for  imitation  to  the  reat  of  the 
oivUixed  world. 

Mr«  Lund  atarta  with  thia  general  atate- 
ment  of  the  baata  of  oot  present  Law  of 
PatenU: 

**  The  right  of  the  Crown  to  grant  to  an 
inventor,  by  the  issue  of  letters  patent,  the 
exduaive  proit,  for  a  limited  time,  of  any 
improrement  in  the  meehanical  or  ttefnl 
arte,  reeta  upon  the  common  law,  modilied 
by  a  statute  passed  in  the  reign  of  Jamea  I., 
and  these,  again,  are  explained  and  iUoa* 
trated  by  decisions  ia  the  Courts  of  Law." 
(P.  1.) 

We  cannot  accept  this  as  being  at  all  a 
oorrect  view  of  the  caab  The  **  common 
law"  of  England  haa  from  the  earliest 
periods  most  emphatically  repudiated  mono* 
polies  of  every  kind.  Coke,  in  his  Com* 
mentary  on  Magna  Charta,  (2  Inst,  63,) 
states  that  tki9  is  naeessarily  to  be  inferred 
from  it,  that  **  mil  monopoliea  concerning 
trade  and  traffic  are  against  the  liberty  and 
freedom  (thereby)  granted  and  d§eimnd»** 
And  by  tbe  very  atatnte  of  Jamea,  which 
Mr.  Lund  refen  to  (commonly  called  the 
Statute  of  Monopolies),  it  is  again  expressly 
declared,  that  "  all  numopolies,  commis- 
iiona,  granta,  licenses,  charten,  and  letttn 
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patent,  heretofore  made  or  granted,  or 
hereafter  to  be  made  or  granted  for  the  sole 
baying,  aelling,  making,  worlting,  or  nsing 
of  any  thing  within  this  realm    •     .    abb 

ALTOGBTHBB   CONTBABY  TO  THE   LAW  OV 

THI8  BBALM."  Tlio  samo  Statute  does 
afterwards  enact,  that  "  the  deelaratUm 
before  mentioned  shall  not  extend  to  any 
Letters  Patents  and  grants  of  priyileges  for 
the  term  of  /ourteeH  yean  or  under,  here- 
after  \o  be  made  of  the  sole  working  or 
making  of  any  new  numner  qf  manufae" 
turee  within  this  realm  to  the  true  and  just 
InTentors  of  such  manufactures,  which 
others  at  the  time  of  making  such  Letters 
Patent  and  grants  shall  not  use."  But  this, 
be  it  observed,  was  no  modification  of  the 
common  law,  which  admitted  of  no  mono- 
poliea  whatCTcr,  eren  for  the  shortest 
periods,  but  an  excellent  new  piece  of 
statute  law,  by  which,  in  consideration  of 
the  advantage  to  be  gained  by  the  encou- 
ragement of  "  new  manner  of  manufac- 
tures,*' the  Crown  was  (for  the  first  time) 
authorised  to  grant  Letters  Patent  for  the 
exclusiTe  use  of  the  same  to  the  ''true 
and  just  iuTentors"  for  the  term  of  fourteen 
years  and  under.  The  import  of  the  word 
**  hereafter,"  used  in  the  statute,  desenres  to 
be  particularly  noted.  If  the  old  common 
law  had  bad  the  smallest  comer  in  its  tole- 
ratioB  for  monopolies  of  new  inventions, 
the  statute  would  not  have  pronounced 
all  such  monopolies,  whether  for  long  or 
short  periods,  as  illegal,  but  nullified  those 
only  which  exceeded  the  modem  term  of 
fourteen  years. 

Besides,  it  must  not  be  foigotten  when 
speaking  of  the  rights  of  inventors  that, 
according  to  a  weU-known  decision  of  the 
highest  legal  tribunal  in  this  country,  (eee 
the  House  of  Lords  case  of  Beeket  v. 
Donaldson,  1774,}  inventors  are  in  the 
same  case  with  authors,  and  never  had  any 
rights  at  all  at  common  law.  Property  in 
inventions,  and  property  in  literary  produc- 
tions, are  equally  the  creatures  of  statute 
law,  and  have  no  existence  out  of  or  inde- 
pendent of  it. 

We  are  aware    that  the  decision   just 


referred  to  was  not  unanimous^  and  that  it 
was  opposed  to  the  opinions  of  some  of  the 
ablest  and  wisest  lawyers  and  statesmen  of 
the  time  (including  Blackstone,  himself  a 
host) ;  but  it  would  be  useless  to  discuss  now 
a  point  which  is  no  longer  open  to  disoas- 
sion.  The  law  on  the  subject  has  been 
long  ago  settled,  and  we  but  state  what  that 
law  is. 

We  have  thought  it  of  importance  in 
noticing  Mr.  Lund's  book,  to  place  the  real 
history  of  our  Patent  Laws  thus  distinctly 
before  our  readers,  because  It  is  a  book 
which,  for  the  reasons  we  have  given,  is 
likely   to  get    into    extenrive    circulation, 
and    because    very  false  and  extravagant 
notions  are  afloat  among  inventors  on  the 
subject  of  their  rights,  which  have  already 
done  much  harm,  and  are  likely  to  do  more ; 
tending  strongly   to  produce   a  re-actioii 
among  thinking  men — of   the  commerelal 
class  especially — ^hostile  to  the  existence  of 
patents  altogether.    Inventors  and  paten- 
tees cannot  learn  too  soon    that  to    take 
their  stand  on  "  innate  rights,"  "  mind's  in- 
alienable  birthright,"  and  other  such  high- 
flown  nonsense,  is  to  take  the  battle-ield 
against  not  only  the  common  law  but  tlie 
common  sense  of  the  country ;  they  have, 
and  csn  have,  no  other  rights  than  siieh  aa 
it  is  for  the  public  interest  (that  alone)  to 
concede  to  them ;  and  if  ten,  fiy^f  or  eren 
one  year's  protection  (instead  of  foartem) 
would  serve  the  purpose  of  enlisting    tlie 
greatest  possible  amount  of  inventive  talent 
in  the  public  service,  the  public  would  net 
foolishly  if  they  conceded  more. 

Mr.  Lund  has  not  confined  himself  to  the 
reports  of  English  cases  for  anthoritiea  in 
support  of  the  legal  propositions  be  lays 
down,  but  judiciously  had  recourse  to  the 
reported  decisions  of  the  Sootch  Covrts, 
which  are  fully  as  remarkable  as  any  to  be 
met  with  in  Bnglish  law  books,  for  oleamoas 
and  largeness  of  view.  We  quote  a  ttriUag 
example : 

"  Precisely  the  same  view  of  the  right  to 
a  patent  for  an  applied  principle,  or  for  the 
spirit  or  substance  of  an  invention,  and  not 
merely  for  the  particular  form  or  modo  of 
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the  applieation,  was  very  ably  preaied  npon 
the  jniy  by  Lord  Jostica  Clerk  Hope,  ia  an 
•etioa  brought  by  Mr.  Neilson^  the  patentee 
of  the  hot-blait  patent,  in  the  Coort  of  Sea- 
done  fai  Seotland,  against  the  Househill  Coal 
and  Iron  Company  for  infringements  of  his 
patent  (Webs.  Cases,  683—85) :  *  It  is  quite 
true  that  a  patent  cannot  be  taken  out  solely 
for  an  abstract  philosophical  principle — for 
instanee,  for  any  law  of  nature,  or  any  pro- 
perty of  matter,  apart  from  any  mode  of 
taming  it  to  account  in  the  practical  opera- 
tion of  manufactures,  or  the  business  and  arts 
and  utilities  of  life.    The  mera  discovery  of 
sneh  a  principle  is  not  an  invention,  in  the 
patent-law  sense  of  the  term.     Stating  such 
a  principle  in  a  patent  may  be  a  promulga- 
tion of  the  principle,  but  it  is  no  application 
of  the  principle  to  any  practical  purpose : 
and  without  that  application  of  the  principle 
to  a  practical  object  and  end,  and  without 
the  application  of  it  to  human  industry,  or 
to  the  purpose  of  human  eojoTment,  a  per- 
son  cannot  in  the  abstract  appropriate  a 
principle  to  himself.    But  a  patent  will  be 
good,  though  the  subject  of  the  patent  con- 
sists in  the  discOTcry  of  a  great,  general,  and 
most  comprehensiTe  prindple  in  science  or 
law  of  nature,  if  that  principle  is  by  the 
spedlieation  applied  to  any  special  purpose, 
so  as  thereby  to  effeetuate  a  practical  result 
and  benefit  not  preriously  attained. 

« <  The  main  merit,  the  most  important 
part  of  the  invention,  may  consist  in  the 
eonoeption  of  the  original  idea,  in  the  dis- 
eovery  of  the  principle  of  science,  or  the  law 
of  nature,  stated  in  the  patent,  and  little  or 
BO  pains  may  have  been  taken  in  working 
out  the  best  manner  and  mode  of  the  appli- 
cation of  the  principle  to  the  purpose  set 
forth  in  the  patent.  But  still,  if  the  prin- 
dple  is  stated  to  be  applicable  to  any  spe- 
cial purpose,  so  as  to  produce  any  result 
previously  unknown,  in  the  way  and  for  the 
objeots  described,  the  patent  is  good.  It 
18  no  longer  an  abstract  principle.  It  comes 
to  be  a  principle  turned  to  account,  to  a 
practical  object  and  to  a  special  result.  It 
becomes,  then,  not  an  abstract  prindple, 
which  means  a  prindple  considered  apart 
Ikom  any  spedal  purpose  or  practical  ope- 
ration, but  the  discovery  and  statement  of  a 
principle  for  a  special  purpose ;  that  is,  a 
practical  invention,  a  mode  of  carrying  a 
prindple  into  effect.  That  such  is  the  law, 
if  a  well-known  prindple  is  applied  for  the 
first  time  to  produce  a  practical  result  for  a 
spedal  purpose,  has  never  been  disputed.  It 
would  be  very  strange  and  unjust  to  refuse 
the  same  legal  effect,  when  the  inventor  has 
the  additional  merit  of  discovering  the  prin- 
ciple as  well  as  its  application  to  a  practical 
object.     The  instant  that    the    prindple, 


although  discovered  for  the  first  time,  is 
stated,  in  application  to,  and  as  the  agent 
of,  produdng  a  certain  spedfied  effect,  it  is 
no  longer  an  abstract  prindple ;  it  is  then 
clothed  with  the  langusge  of  practical  ap- 
plication, and  receives  the  impress  of  tan- 
gible direction  to  the  actual  bndness  of  life. 
Is  it  any  objection  then,  in  the  next  place, 
to  suoh  a  patent  that  terms  descriptive  of 
the  application  to'  a  certain  spedfied  result 
indude  every  mode  of  applying  the  priad- 
pie  or  agent,  so  as  to  produce  the  f^edfied 
result,  although  one  mode  may  not  be  de- 
scribed more  than  another;  although  one 
mode  may  be  infinitdy  better  than  another ; 
although  much  greater  benefit  would  result 
from  the  application  of  the  principle  by  one 
method  than  by  another ;  although  one  me- 
thod may  be  much  less  expensive  than 
another?  Is  it,  I  next  inquire,  an  objection 
to  the  patent,  that,  in  its  application  of  a 
new  prindple  to  a  certain  spedfie  result,  it 
includes  every  variety  of  mode  of  appljrlng 
the  principle  according  to  the  general  state- 
ment of  the  object  and  benefit  to  be  attain- 
ed ?  You  will  observe,  that  the  greater  part 
of  the  defenders'  case  is  truly  directed  to 
this  objection.  This  is  a  question  of  law, 
and  I  must  tell  you  distinctly,  that  thb  ge- 
neral claim,  that  is,  for  all  modes  of  apply- 
ing the  prindple  to  the  purpose  spedfied, 
according  to  or  within  a  general  statement 
of  the  object  to  be  attained,  and  the  use  to 
be  made  of  the  agent  to  be  so  applied,  is  no 
objection  whatever  to  the  patent  t  that  the 
application  or  use  of  the  agent  for  the  pur- 
pose specified,  may  be  carried  out  in  a  great 
variety  of  ways,  only  shows  the  beauty,  and 
simplicity,  and  comprehensiveness  of  the 
iuTention.  But  the  sdentifie  and  general 
utility  of  the  proposed  application  of  the 
principle,  if  direeted  to  a  spedfied  purpose, 
is  not  an  objection  to  its  becoming  the  sub- 
ject of  a  patent.  That  the  proposed  appli- 
cation may  be  very  generally  adopted  in  a 
great  variety  of  ways  is  the  merit  of  the 
invention,  not  a  legal  objection  to  the  patent. 
" '  The  defenders  say  ;  yon  announce  a 
principle,  that  hot  air  will  produce  heat  in 
the  furnace ;  you  direct  us  to  take  the  blast 
without  interrupting,  or  rather  withont  stop- 
ping it ;  to  Uke  the  current  in  blast ;  to 
heat  it  after  It  leaves  the  blast,  and  throw  it 
hot  into  the  furnace.  But  you  tell  us  no 
more;  you  do  not  tell  us  how  you  are  to 
heat  it.  You  say,  you  may  heat  it  in  any  way 
in  any  sort  of  form  of  vesiel ;  you  say,  I 
leave  you  to  do  it  how  you  best  can.  But 
my  application  of  the  discovered  principle  is, 
that  if  you  heat  the  air,  and  heat  it  after 
it  leaves  the  blowing  engine  (for  it  is  plain 
you  cannot  do  it  before),  you  attain  the  re- 
sult I  state ;  that  is  the  purpose  to  which  I 
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spply  tbe  prlaeipli.  The  benefit  will  be 
greAter  or  leu.  1  enly  My,  benefit  yon  will 
get  I  I  be^e  dieelosed  tbe  principle  {  I  •• 
apply  It  to  a  epedficd  pvpoee  by  a  mecba- 
Bieal  ooBtriTance,  vis.,  by  getting  tbe  beat 
wban  in  bleat,  after  it  leavee  tbe  Aimaoei 
bvl  tbe  mode,  and  manner,  and  eitent  of 
beatlof  I  leave  to  yon,  and  tbe  degree  of 
benefit,  on  tbak  very  aoeoont,  I  do  not 
■lato.  Tbe  defmdefa  lay,  tbe  patent  on 
tbbi  elbonnt  ia  bad  in  law.  I  nmet  tell 
yon,  tbat  taking  tbe  patent  to  be  of  tbii 
general  ebaracter,  it  is  good  in  law.  I 
•tati  to  yon  tbe  law  to  bi,  tbat  yon  aiay 
obtain  a  patent  fer  a  aode  of  earrying  a 
principle  into  effeot ;  and  if  yon  anggett  and 
dieooTor,  not  only  the  principle,  bnt  taggeet 
and  invent  bow  it  may  be  applied  to  a  prae« 
tieai  reenlt  by  mecbanieal  oontrivanoe  and 
apparatna,  and  ibow  tbat  yon  ate  aware  tbat 
BO  particolar  lort,  or  modification,  or  form 
of  tbe  apparatus  ia  eeiontial,  in  order  to 
obtain  benefit  from  tbe  principle,  yon  may 
take  yonr  patent  for  tbe  mode  of  oarrying  it 
into  efibet,  and  are  not  nnder  Ibe  necessity 
of  describing  and  oonfining  yonraelf  to  one 
form  Of  apparatns.  If  tbat  were  neceseary, 
yon  ceo,  wbat  wonld  be  tbo  reenlt  i  Wby, 
that  n  patent  eooM  hardly  erer  be  obtainod 
for  any  mode  of  carrying  a  newly«>diseovered 
principle  into  practical  reenlts,  thongh  tbe 
moet  valnabla  of  all  disooveriee.  For  the 
beet  form  and  ebapb  or  modification  of  ap* 
poratna  cannot.  In  mattera  of  vuk  vast 
range,  and  reqniring  obaerratlon  on  anch  a 
great  acalc,  bo  attained  at  odoc)  and  ao  tbo 
thing  wonld  become  known,  and  eo  tbe  right 
loot,  long  belbra  all  varione  kinda  of  appa* 
tntni  oonld  be  Med.  Hence  you  may  gene- 
rally claim  tbe  mode  of  carrying  ita  prin- 
dple  into  eflbet  bv  mediaBloai  contrivance, 
ao  that  any  sort  of  apparatns  applied,  in  tbo 
ways  Btatod,  will,  more  or  lees,  produce  the 
benefit,  end  yon  are  not  tied  down  to  any 
fimn/  Thia  part  of  tbe  leaiued  Judge'a 
ahmmlag^np  was  not  objected  toy  on  the 
gnbaeqnent  appeal  to  the  Honae  of  Lords." 

Mr.  Lund  might  much  enrich  the  futon 
oditiona  of  hia  work,  by  eitracting  as  fredy 
fh>m  tbo  dooislona  of  the  American  Jndgea 
aa  ho  baa  done  firoin  the  Scotch.  We  have 
beea  often  much  atrnck  with  tbe  ability 
shown  by  the  American  jndgea  in  their 
diargea  on  patent  casea  {  and  have  trana- 
Ibmd  not  a  few  of  them  to  our  pages,  u 
equally  deserving  attention  on  both  sidea 
of  theAtlantic 
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Sir,  —  In  No.  1875  (De<»«tnber  15, 
1849,)  of  your  Magatine,  some  diagramt 
with  description,  were  given  of  some 
of  tny  patent  applieatfona  of  India- 
rubber,  and  amon^t  others  as  an  accu- 
mulator of  power  in  the  hands  of  a  ain- 
gle  roan.    You  there  state  : 

"  According  to  our  calculationa,  a 
thousand  of  such  tubes  as  he  describes 
(vis.,  1  foot  long  and  threo-quartofs  of  aa 
iuob  in  diamoter,)  wonld  weigh  no  more 
than  260  Iba.,  and  wonld  peek  in  a  spaeo 
equal  to  six  cubic  feet,  and  if  plaecd  on 
board  of  a  ship  of  war  would,  in  manf 
eases,  be  equal  to  an  additionid  foree  of 
1000  men." 

The  accompanying  sketch  itlustratea 
the  form  of  a  power  accumulator  equal 
to  4  tons,  7  cwt.,  and  71  lbs.  It  con- 
tains within  an  area  of  one  foot  superfi- 
cial, 151  simple  accumulstorsi  eich  a 
foot  long,  and  equal  to  65  lbs.  wheli 
stretched  to  its  working  maximum ;  vis.. 
6  feet  stretched  to  7  feet,  its  power  would 
be  about  double,  or  130  lbs.,  and  to  8  foot 
(which  is  close  upon  the  breaking  poiBt)^ 
its  power  would  again  be  doubled,  or 
860  lbs. 

It  will  bo  pereeived  that  these  eoin« 
pound  aeeumulators  nay  be  servieeaUe 
ror  many  purposes,  as  tliey  can  be  made 
of  any  required  power,  and  to  work 
through  any  distance,  and  the  caoutehone 
being  vulcanised,  has  become  pertaia- 
nently  elastic,  and  unalTected  by  clima- 
tic temperature  or  moisture,  besides, 
they  float  in  water,  and  their  weight  per 
ton  of  power  would  not  exceed  10  lbs. 

To  move  heavy  bodies,  as  hauling  off 
a  stranded  abip,  the  orew,  with  oapstan 
and  windlass,  oould  extend  aooumttlators 
of  (say)  10  tone  power  each,  until  tbo 
objeat  was  attained,  or  the  supply  ef 
anchors  and  cablea  exhausted. 

In  erecting  and  fitting  maehinery^  or 
in  bedding  masonry,  an  aoeumulator  ef 
proper  power  mav  be  attached  to  the 
nooV  of  the  usual  lifting  chain,  and  anin 
made  fast  to  the  body  to  he  so  fitted  or 
bedded ;  and  supposing  this  body  to  be 
a  stone  of  a  ton  weiffht,  the  mason,  with 
his  assistant,  could  depress  it  at  wiQ  by 
the  mere  weight  of  their  bodies,  and 
efteot  quickly  a  perfest  bedding. 

The  applieatioQ  to  relievo  uio  strain, 
or  rather  sudden  jerit,  oe  ships*  eaUss, 
standing  rigging,  and  tow-lines,  can  be 


COLTS   REVOLTEB  AK 

•Aelad  by  the  InwrUan  ef  an  ■Mamii- 
lalor  u  >  ipring  in  odj  pirt  of  the  udd 
ubie,  rlggiog,  or  tow-line,  or  by  ifas 
cable  or  low-lise  beitif{  inide  ful  to  at) 
aoeuniulitor  fixed  od  the  deck,  or  to 
■onie  port  of  the  Tcuel. 
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■re  lew  weighty  ud  bulky  than  the  ordl- 
Diry  sppliincea,  and  may  be  made  of 
any  pover,  and  to  work  through  any 
dittauct. 

If  required,  one  or  more  ropee  made 
fittat  D,  and  pressed  to,  aod  agsin  mads 
ftit  at  D>,  fig.  3,  would  serre  u  a  purd 
or  check  to  prevent  ibe  aocumulator  being 
stretched  beyond  its  working  power. 

I  Hm  trespassing  rather  freely  on  your 
pages,  but  would  make  one  remark,  in 
coDclusioi),  on  the  chief  peculiarity  of  thll 
new  mechanical  power,  and  io  which  it 
differs  from  the  general  appliances  for 
moving  bodies,  ft  it,  thai  it  enables  na 
to  accomplish  the  gmck  and  taddtn  ra- 
tnoiiot  of  bodies,  by  accumulating  the 
power  at  convenient  times,  aod  keeping 
It  in  a  state  of  tension  until  attached  to 
the  body  to  be  moved,  when  the  attach* 
ing  rope  is  toted  off,  and  the  body  lifted 
or  moved.  This,  indeed,  is  the  principle 
of  my  patent  projectors  for  throwing  the 
harpoon,  spears,  arrows,  hall,  shot,  &a,, 
which  you  noticed  In  No.  1375,  of  youi 
Magazine,  before  referred  to. 
Your  obedient  Servant, 

B.  E.  Hddois. 

44,  Bsutbunptaa-niw,  London,  Oct.  91,  1811. 


Sir, — A  great  deal  has  been  add  lately 
respecting  the  claims  of  Hr.  Colt  to 
the  iovention  of  the  revolving  pistol ;  it 
will,  perbapa,  throw  a  farther  light 
upon  the  subject  when  we  state  that 
in  the  year  1823,  between  the  months 
of  February  and  September,  we  made 
the  barrels  of  -200  muskets  and  200 
pistols,  upon  precisely  the  same  prin- 
ciple u  those  exhibited  by  Mr.  (Jolt, 
for  a  gentleman  named  Collier,  of  Foun- 
tain-court, Strand,  upon  which  occasion 
the  lubricating  fluid,  now  so  universally 
nsed  by  engiaeem,  vis.,  soap  and  water, 
was  first  introduced  by  us ;  cue  of  these 
very  barrels  was,  we  are  informed,  exhi- 
bited ia  the  English  Firearm  department 
of  the  Exhibition.    We  have  one  also  in 


From  the  foregoing  ezplsnations  the 
application  of  the  Mcuunlators  to  rvl- 
waT  txiflers  will  be  readily  nodenlmd ) 
and  it  must  be  borne  in  mind  that  they 


application,   so  that  the  matter  may  be 

ael   at  rest   as   to  Mr.   Colt   being  the 

orlitinal  Inventor. 

We  are,  8ir,  your  otiedient  Servants, 

John  Btahs  and  Son. 

Englnt  Lithe  lod  Tool  Muafketorr, 

104,  Wudoui-ilntI,  Lsndou,  OctolHr,  lUI. 
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THE   *<  BBRZVLIUS ''  SWEDISH   STBAMBR 
AND   HBR  BO  I  LB  R  TUBBS. 

Sir, — I  have  observed  in  a  scieDtifie 
journal  of  this  month,  a  notice  of  the 
Swedish  steamer  BerzeliuSf  in  which  the 
editor  gravely  observes  that,  "The 
boilers  are  tubular,  and  the  tubes  are 
fitted  in  the  tube-plates  in  rather  a  pecu- 
liar waj.  In  addition  to  the  ends  being 
apset  into  a  countersink,  the  tubes  are 
shghtlv  enlarged  just  behind  the  tube- 
plate  Dj  a  suitable  tool,  after  they  have 
been  fixed  in  the  ordinary  way.** 

Now,  Sir,  with  the  exception  of  the 
"ordinary  way,"  tubes  are  fitted  in  the 
tube-plates  in  no  other  than  this  "  pecu- 
liar way  '*  in  America,  nor  have  they 
been  for  many  years  past.  I  obtained  a 
patent  for  the  tool  by  means  of  which 
the  operation  is  performed  at  once  ;  that 
is  to  say,  the  end  of  the  tube  is  expand<^d 
on  either  side  of  the  tube  plate  at  one 
operation. 

This  tool  is  now  in  universal  use  in 
the  United  States,  and  with  it,  and  under 
mv  own  immediate  inspection,  all  the 
tubes  of  the  boilers  in  Collins's  rather 
fast  line  of  steamers  were  fixed.  The 
number  of  these  tools  which  I  have  sold 
is  enormous,  and  yet  to  my  astonishment 
I  find  that  tubes  are  still  being  put  in 
here  in  the  old  tinkering  manner  which 
no  engineer  in  the  United  States  would 
now  tolerate  for  one  moment. 

I  would  observe,  that  every  tube  being 
a  stay-bar,  no  others  are  used,  whatever 
the  pressure  of  the  steam  may  be,  and  I 
have  known  of  it  being  rather  high  out 
West. 

I  am,  respectfully, 

Thomas  Prosseb, 

Of  New  York. 

BixminghMD,  Oct.  22, 1851. 


SPBOinOATIOMS  OF  BNQLISH  PATBNTS  BN- 
ROLLBD  DURINO  THE  WBBK,  BNDINO 
OCTOBBR30,    1851. 

Thomas  Grbavbs  Barlow,  of  Buck- 
lersbnry,  civil  and  consultini^  g«s  engineer, 
and  Samubl  Gorb,  of  Park-road,  Old 
Kent-road,  en^neer.  F^  in^frotement*  in 
th0  frtatmmU  of  etriam  tubtianeei  tued  in 
lAe  frodueikm  of  gat  for  giving  light  and 
koatt  and  of  »om€  of  the  produett  of  ihe 
9aid  mUianeot;  a#  a/«o  M  the  apparatna 
ampiofad  im  tha  numufacturo  of  tmeh  gat, 
mtd  m  discharging  and  giving  motion  to 
ga$.    Patent  dated  April  15, 1851. 


This  invention  consists,  firstly,  in  eertain 
improved  modefi  of  treating  certain  sab- 
stances  for  prodacing  gas,  and  some  of  the 
prod  acts  thereof. 

Secondly,  in  improvements  in  the  arranfe- 
ment  of  retorts,  valves,  and  apparatas 
adapted  for  the  mannfactnre  of  gas. 

Thirdly,  in  an  improved  apparatos  for 
discharging  and  giving  motion  to  gas,  and 
adapted  for  withdrawing  the  gas  from  the 
retorts,  or  forcing  it  through  the  mains. 

The  patentees  describe  an  arrangement  of 
three  retorts,  &e.,  adapted  for  the  purposes 
of  their  invention,  in  operating  with  wbbh 
the  retorts  are,  in  the  first  instance,  all 
charged  with  cannel  or  other  rich  bitnminons 
coal,  and  the  charges  are  worked  off  in  the 
uBoal  manner.  The  charge  of  the  first  re- 
tort is  then  withdrawn,  and  it  is  recharged 
with  coal.  The  other  retorts  are  not  re- 
charged, but  the  residue  of  the  first  distilla- 
tion is  left  in  them.  Steam  is  now  allowed 
to  enter  the  third  retort,  where  it  will  he 
decomposed  by  the  incandescent  coke,  and 
converted  into  hydrogen,  carbonic  oxide, 
and  carbonic  acid  gases,  which,  with  any 
excess  of  steam,  are  conducted  into  the 
second  retort.  The  excess  of  steam  will, 
however,  be  condensed  in  its  passage,  and 
the  gases  will  pass  through  the  coke  in  the 
second  retort,  where  the  carbonic  sdd  will 
become  converted  into  esrbonio  oxide.  The 
removal  of  the  undeoomposed  steam  In  this 
manner  is  important,  as  it  permits  of  the 
conversion  of  the  carbonic  acid  into  carbonic 
oxide  in  the  second  retort,  which  is  not 
easily  effected  when  an  excess  of  steam  is 
present.  The  gas  passes  from  the  second 
retort  into  the  first  retort,  where  it  mingles 
with  the  rich  gas  from  the  fresh  charge  of 
coal,  at  the  same  time  becoming  itself  car- 
buretted  by  the  bitnminons  products  of  the 
distillation  of  the  coal.  The  whole  of  the 
gas  then  paases  into  the  hydraulic  main. 

When  the  charge  in  the  first  retort  is 
worked  off,  it  is  not  withdrawn,  but  left  in 
the  retort,  and  the  charge  in  the  third  retort 
is  withdrawn,  and  it  is  reoharged  with  coal. 
The  steam  is  then  allowed  to  enter  the 
second  retort,  where  it  will  be  partially  de- 
oomposed,  and  will  then  pau  through  the 
pipes  and  valves,  where  the  excess  of  steam 
will  be  condensed,  and  the  remaining  gases 
will  then  pass  over  the  coke  remaining  in 
the  first  retort  as  the  residue  of  the  first 
operation.  The  carbonic  acid  gas  will  thus 
be  converted  into  carbonic  oxide,  and  the 
mixture  of  carbonic  oxide  and  hydrogen 
thus  obtained  will  pass  into  the  third  retort, 
where  it  will  nnite  with  the  hydro-carbons 
resulting  from  the  decomposition  of  the 
fresh  charge  of  coal,  and  the  whole  of  the 
gas  will  pass  into  the  hydraulic  mani. 
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la^lke  maimer,  when  the  ebarge  in  the 
third  letort  ti  ezhanited,  it  ii  not  with- 
drawn, hnt  alloned  to  remain  in  the  retort, 
and  the  Meond  retort  is  then  emptied,  and 
lecliarged  with  coal.  The  steam  is  then 
allowed  to  enter  the  first  retort,  where  it  is 
partiallj  decomposed,  and  the  excess  of 
steam  ia  oondensed  in  its  passage-  through 
the  pipes  and  TalTes,  and  the  Mseawill  then 
eater  the  third  retort,  and,  after  traversing 
that  retort,  will  enter  the  second  retort,  and 
vnite  with  the  gases  and  other  products 
given  off  from  the  new  chaige  of  coal.  The 
whole  of  the  gas  will  then  pass  off  into  the 
hydranlie  main.  When  the  charge  in  the 
second  retort  is  worked  off,  the  first  retort 
is  emptied  and  recharged,  ss  already  de- 
scribed, and  the  operations  thns  follow  one 
another  in  continual  succession. 

In  this  mode  of  operating,  the  residue 
trom  each  charge  in  place  of  being  imme- 
diately withdrawn  and  replaced  by  a  fresh 
charge,  is  retained  in  the  retort,  and  em- 
ployed in  the  production  of  gases  of  small 
illnminating  power,  for  mixing  with  the 
richer  gases  giren  off  from  the  fresh  charge 
which  is  introduced  into  another  retort. 
This  mode  of  treatment  is  applicable  to 
ordinary  coal,  especially  the  richer  or  mora 
Vituminous  sorts,  cannel  coal,  bituminous 
shales,  or  schists,  uphaltes,  lignites,  resin- 
ous earths,  and  other  similar  substances 
or  mixtures  of  the  same.  In  place  of  em- 
ploying three  ratorts,  as  above  described, 
two  may  be  employed,  and  in  that  case  each 
retort  is  emptied  and  recharged  when  the 
charge  in  the  other  ratort  is  worked  off. 
_  Another  mode  of  conducting  the  process 
consists  in  employing  a  riogle  retort,  esch 
half  of  the  length  of  which  is  charged  alter- 
nately, when  the  charge  in  the  other  hatf 
is  exhausted,  and  the  steam  is  always  ad- 
mitted at  the  end  containtog  the  exhausted 
oharge,  and  the  gases  allowed  to  pass  off 
to  the  hydraulic  msin  from  the  opposite 
end  of  the  retort.  The  steam  is  thns  de- 
composed by  the  exhausted  charge,  and  the 
reaulting  gases  unite  with  those  evolved 
from  the  fnah  charge. 

In  place  of  employing  a  long  retort,  and 
charging  it  alternately  at  each  end,  a  shorter 
retorty  furnished  with  a  partition  or  dia- 
phragm, may  be  used,  and  each  compart- 
ment may  then  be  charged  alternately,  when 
the  charge  in  the  other  compartment  is 
exhausted. 

In  gas  works  conducted  on  a  large  scale 
it  will  generally  be  found  most  advantage- 
ous to  manufacture  the  mixture  of  hydro> 
gen  and  carbonic  add  gases  in  separate 
retorta  devoted  to  that  purpose.  In  this 
ease  the  staam  is  -  ftnt  passed  through  a 
retort,  or  tetorts,  charged  with  coke,  or 


other  solid  oarbonaeeous  material,  from 
which  the  gas  has  been  extracted,  either  in 
their  natural  state,  or  sprinkled  with  a 
solution  of  carbonate  of  soda  or  of  potash, 
and  the  resulting  mixtura  of  gases  and 
steam  is  then  passed  through  a  condenser, 
so  as  to  ramove  the  excess  of  steam,  and 
the  gas  is  then  deprived  of  its  carbonic  add 
by  passing  it  through  another  heated  retort 
or  retorts  containing  coke  or  other  suitable 
residue.  When  gas  is  required  meraly  for 
heating  purposes,  the  process  msy  be  stop- 
ped at  this  point ;  but  when  gas  for  giving 
light  is  required,  the  mixture  of  hydrogen 
and  carbonic  oxide  thus  obtained  is  then 
conveyed  into  another  ratort  or  ratorta,  in 
which  fresh  charges  of  coal,  cannel,  bitumi- 
nous shale  or  schist,  Upphalte  lignite,  resin- 
ous earth,  or  other  ^ilar  substances, -or 
mixtures  of  the  same,  are  undergoing  dis- 
tillation, or  in  which  tar,  melted  resin, 
resin  oils,  oils,  fatty  liquids,  or  other  liquid 
or  fusible  hydrocarbons  are  undergoing 
decomposition.  The  quantity  of  the  mix- 
ture of  hydrogen  and  carbonic  oxide  em- 
ployed must  depend  upon  the  richness  of 
the  coal,  or  other  carbonaceous  material 
undergoing  decomposition,  and  on  the  illu- 
minating power  of  the  gas  required  to  be 
produced. 

In  lieu  of  passing  the  mixture  of  hydro- 
gen carbonic  oxide  and  carbonic  acid  gases, 
after  the  condensation  of  the  steam,  through 
a  second  retort,  as  above  described,  the  car- 
bonic add  gas  may  be  separated  before  their 
introdnctien  into  the  carbonising  retort,  by 
passing  them  through  lime,  carbonate  of 
soda,  protoborate  of  soda,  or  other  sub- 
stances capable  of  absorbing  carbonic  add. 
The  lime  may  afterwards  be  deprived  of  its 
carbonic  add  by  caldning  it,  and  may  then 
he  used  over  again.  The  carbonate  of  soda 
and  protoborate  of  soda,  after  becoming 
saturated  with  carbonic  acid,  may  be  ren- 
dered again  fit  for  use  by  simply  boiling 
their  solutions,  which  will  expel  the  car- 
bonic add.  The  mixture  of  gases  is  always 
to  be  cooled  so  as  to  condense  the  excess  of 
steam  which  is  contained  in  ir. 

A  method  of  treating  tar,  melted  resin, 
resin  oil,  oils,  fatty  liquids,  and  other  liquid 
hydrocarbons  is  next  described.  For  this 
purpose  the  patentees  employ  the  same 
arrangements  of  apparatus  which  have  been 
already  mentioned,  with  the  addition  of  a 
pipe  and  cock  communieating  with  each 
retort  for  the  admistion  of  the  tar  or  other 
liquid.  In  operating  with  this  apparatus 
the  retorts  are  all  charged  with  coke,  or  the 
solid  residue  of  the  distillation  of  cannel  coal, 
bituminous  shale  or  schist,  or  of  asphaltea 
lignites,  or  resinous  earths,  or  other  solid 
oarbonaeeous  substances,  firom  whieh  the 
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f  M  hu  previoiitly  bteii  extracted.  Statm 
is  then  allowed  to  pees  Ibrough  one  of  tbe 
retorti,  through  the  cooling-pipes  or  con- 
denser, then  tbrouih  a  seoottd  retort,  and, 
lastly*  into  the  third  ratort,  into  which  tar 
or  other  liquid  hydrocarbon  is  injected  or 
saffered  to  drop,  and  for  this  purpose  it  is 
preferable  to  iigeet  the  tar  or  other  liquid 
under  pressure  at  regular  interrals,  so  that 
it  may  fly  orer  and  fall  upon  the  incande- 
scent mass  in  the  retort 

iLfter  a  time,  the  coke  or  other  residue  in 
(he  third  retort  becomes  saturated  and  in- 
crusted  with  a  carbonaceous  deposit,  and  is 
rendered  less  fit  for  decomposing  the  tar  or 
other  liquid.  The  tar  is  then  shut  oiT  from 
this  retort,  and  admitted  into  one  of  the 
others,  and  the  residue,  with  the  carbona- 
ceous deposit,  is  used  in  the  production  of 
the  mixture  of  hydrogen  and  carbonic  oxide 
gasM ;  and  the  operations  are  thus  con- 
ducted in  a  regular  succession. 

The  operation  of  treating  ooal,  camiel, 
or  othen  of  the  solid  matters  before  men- 
tioned, miy  be  combined  with  the  treat- 
ment of  the  tar,  or  other  liquid  hydrocar*> 
bone,  which  operation  is  conducted  in  the 
manner  already  described  with  ragard  to 
coal  and  similar  substances,  until  tbe  chaise 
IB  one  of  the  retorts  is  exhausted,  and  tar 
or  other  liquid  hydrocarbon  is  then  iigected 
or  allowed  to  drop  upon  it.  After  a  time 
the  supply  of  tar  is  stopped,  and  another 
retort  is  then  emptied  and  recharged,  and 
tbe  operation  conducted  as  before,  without 
the  admission  of  tar.  When  this  charge  is 
worked  off,  tar  or  other  liquid  hydrocarbon 
is  introduced  upon  it,  and  the  operations 
thus  follow  one  another  in  regular  succes- 
sion. The  steam  employed  in  operating  on 
tar  or  other  liquid  hydrocarbons  may  be 
•mployed  at  its  ordinary  temperature,  or  it 
may  be  oTcrheated  by  pravioualy  passing  it 
through  pipes  heated  in  the  furnace  which 
containa  the  retorta,  or  in  a  separate  furnace. 

Another  of  the  improvements  consists  ia 
the  production  of  gas  I6r  giving  light  and 
heat  from  tar,  melted  resin,  resin  oil,  oils, 
fiitty  liquids,  and  other  hydrocarbons,  by 
subjecting  them  to  destructife  distillation, 
in  heated  retorts,  partially  filled  with  ooke 
or  other  reaiduary  solids,  products  of  tbe 
distillation  of  coals,  cannels,  bituminous 
shales  or  schists,  asphaltes  lignites,  resinous 
earths,  or  other  similar  substances,  or  mix- 
tures of  the  said  substances,  upon,  through, 
or  over  which  a  stream  or  an  intermittent 
jet  or  jets  of  overheated  steam  ia  or  are  per- 
mitted to  flow. 

The  gases  produced  in  the  various  modes 
above  described  may  be  purified  by  lime,  or 
otherwise,  in  the  ordinaiy  manner,  aa  ia  well 
nndentood. 


The  patenteea  have  found  that  some  vitit- 
tiee  of  the  solid  mattera  before  mentioned, 
particularly  Boghead  cannel  coal,  after  hav- 
ing been  distilled,  as  before  described,  fur- 
nishes an  ash  which  containa  a  considerable 
quantity  of  alumina,  in  a  state  in  which  it 
is  readily  dissolved  by  acids,  and  which  is 
eapable  of  being  used  in  the  manufacture  of 
Bulphate  of  alumina ;  and  for  this  purpose 
the  ash  is  introdnced  into  a  pan  or  boiler, 
with  a  sufficient  quantity  of  dilute  sulphuric 
add,  and  it  is  heated  by  a  fire,  or  otherwise, 
so  aa  to  dissolve  the  alumina,  and  form  a 
solution  of  sulphate  of  alumina.  The  boiler 
which  they  employ  for  this  purpose  has  a 
vertical  partition,  perforated  with  holes, 
which  divides  it  into  two  compartments. 
The  ash  of  the  Boghead  cannel  coal  ia  placed 
in  one  compartment,  and  heat  is  applied 
under  the  other  compartment.  The  add 
liquor  ia  thua  oaused  to  circulate  through 
the  uh,  extractinff  tbe  alumina  from  il, 
while  the  undissolved  silica  contained  in  the 
ash  remaina  in  the  compartment  which  ia 
not  exposed  to  the  direct  heat  of  the  Are, 
and  the  duiger  of  burning  the  bottom  of 
the  pan,  which  would  arise  from  ita  bein^ 
exposed  to  direct  heat,  and  covered  with  the 
ash,  is  thus  avoided.  The  sulphate  of  ala- 
mine  thus  obtained  is  mixed  with  solution 
of  sulphate  of  potash  or  ammonia,  and  the 
alnm  crystallised  in  the  ordinary  manner* 
Sulphate  of  ammonia  obtained  in  tbe  ma- 
nufacture of  gas  may  be  used  for  thia  par- 
poae. 

The  residue  of  the  distillation  of  Boghead 
coal  may  be  employed  in  the  manufacture 
of  alum  without  treatment  by  steam,  aad  ia 
that  case  the  patentees  employ  such  residne 
aa  fuel  for  heating  the  pane  or  boilere,  and 
when  it  has  thus  been  reduced  to  the  stale 
of  aih,  they  pbce  it  in  the  pans  or  boilen, 
and  treat  it  with  dilute  sulphuric  add,  as 
above  described. 

By  treating  the  aah  in  thia  manner  they 
obtain  a  residue  of  silica  in  a  finely-divided 
and  nearly  pure  state,  suitable  for  being  used 
with  advantage  in  the  manufaeture  of  pot- 
tery, porcelain,  and  glass,  and  which  may 
be  used  as  a  dentUrioe  and  as  a  polishing 
powder. 

Tbe  residue  of  the  distillation  of  Boghead 
eannel  ooal  and  similar  substances  conudn* 
ing  alumina  may  be  treated  with  the  dilute 
sulphuric  acid,  without  previously  removing 
all  the  carbonaceous  matter  by  combustion, 
or  by  treatment  with  steam.  In  this  case 
the  residue,  after  the  extraction  of  the  alu- 
mina, will  be  a  poroua  carbonaceous  mate- 
rial, which  msy  be  advantageously  used  as  a 
decolorant,  in  a  similar  manner  to  that  ia 
which  aaimal  charcoal  is  now  emptoyed. 

The  second  part  of  this  invention  relates 
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to  a  new  oonttruction  and  trrangement  of 
gas  ezhauater  and  regolator  for  relieviog  the 
preMure  on  the  retorti,  and  forcing  the  gaa 
through  the  maim. 

The  gas  ezhanster  is  a  semi-rotary  pnmp, 
with  a  rectangalar  piston  fixed  to  a  sliaft 
placed  in  the  centre  of  a  horisontal  cylinder. 
A  segment  of  one-sixth  part  of  the  cylinder 
is  dirided  off  at  the  lower  part  of  the  cylin- 
der, and  is  again  snbdivideid  by  a  transTerse 
partition  in  the  centre,  so  as  to  form  two 
valfe-boxes.  A  similar  segment  at  the  upper 
part  of  the  cylinder  forms  two  other  Take- 
Doxes.  Etch  Tslf e-box  contains  two  TaWes, 
commnnicating  with  opposite  sides  of  the 
cylinder.  The  Tslre-boxes  at  one  end  of 
the  cylinder  oootain  the  inlet  ralTes,  and 
those  at  the  other  end  contain  the  ontlet 
ralves.  The  two  ralres  in  each  box  are 
united  by  a  connecting  rod,  so  that  they 
serve  to  balance  one  another,  and  thus 
rednee  the  power  required  to  work  them. 

This  exhauster  if  placed  between  the 
retorta  and  the  gas-holders,  snd  serres  to 
draw  the  gss  from  the  retorts  and  deliTer  it 
into  the  gas-holders.  To  regulate  its  action, 
a  balance  FsWe  is  placed  in  a  "by-pass" 
pipe  connecting  the  inlet  and  outlet,  so  as 
to  allow  of  the  return  of  a  portion  of  the 
gas  when  the  production  in  the  retorts  dimi- 
nishes. A  small  gasometer  is  placed  be- 
tween the  exhauster  snd  the  retorts,  and 
balanced  by  a  beam  and  balance  weight. 
When  the  production  of  gas  diminishes  in 
the  retorts,  the  pressure  decreases  slightly, 
and  the  gas  returns  through  the  balanced 
TsWe  ;  but  if  this  tsItc  should  adhere  to  its 
■eat,  the  gasometer  falls,  and  presses,  by 
means  of  a  rod,  on  a  long  leTer  connected 
to  the  Talre,  which  is  thus  lifted  off  its  seat, 
and  its  aetion  restored.  At  the  same  time, 
a  partition  in  the  gasometer  enters  the  water 
in  wliieh  it  works,  and  seals  the  passage  for 
the  gas.  The  stroke  of  the  pump  can  be 
adyosted  by  a  Tariable  IcTcr. 

Another  arrangement  of  two  semi-cylin- 
drioai  exhausters,  with  balanced  ralTes  on  a 
■iovilar  construction,  is  also  described. 

doleiff.— I.  The  modes  before  described 
of  treating  the  various  solid  and  liquid  sub* 
atances  bdbre  mentioned  for  the  production 
of  gas  for  giving  light  and  heat. 

2.  The  arrangement  and  combination  of 
time  retorts  with  three-way  valves  or  cocks, 
and  their  appurtensnoes,  as  described. 

3.  The  application  of  a  jet  pipe  and  a 
pump,  or  an  elevated  dstem  with  a  cock  or 
valve,  moved  by  dock- work  or  other  regu- 
lar motion,  for  the  purpoee  of  iejectiog  tar 
or  other  liquid  hydrocarbons  into  retorts. 

4.  The  mode  or  modes  of  treating  Bog* 
head  eannel  ooal,  and  similar  substances 
used  in  the  prodncUon  of  gas  for  giving 


light  and  heat  by  distillation  in  retorts, 
through  which  is  passed  a  current  of  the 
gates  resulting  from  the  decomposition  of 
water  by  carbonaceous  matter,  and  the  sub. 
sequent  operations  before  mentioned,  so  at 
to  produce  sulphate  of  alumina,  alum,  silica, 
or  decolorizing  substances,  as  before  de« 
scribed. 

5.  The  combination,  arrangement,  and 
application  of  certain  parta  of  machinery, 
as  before  described,  to  and  for  discharging 
and  givinii;  motion  to  aeriform  fluidi,  and 
particularly  the  connecting  and  balanc- 
ing the  valve|  by  a  connecting-rod,  with  or 
without  a  weight  and  set  screw,  in  all  the 
different  arrangements  of  such  apparatus, 
when  used  with  one  or  more  shafts. 

6.  The  placing  of  a  regulator  or  adjuster 
to  a  gas-exhauster  upon  any  part  of  the  pipe 
(or  dividing  that  pipe  for  ihat  purpose  in 
any  part)  between  the  retorts  and  the  junc- 
tion of  the  by-pass  pipe  with  the  inlet-pipe 
of  the  exhauster,  or  in  any  otherposition 
between  the  exhauster  and  the  retorts,  ex- 
cept on  the  by-pass  pipe;  or  passing  the 
gas  through  a  regulator  or  adjuster,  or 
causing  a  regulator  or  adjuster  to  act  on  the 
gas  in  any  part  of  its  passage  from  the 
retorts  to  the  gasholder  before  it  reaches  the 
junction  of  the  by-pass  pipe  with  the  inlet- 
pipe,  as  before  described. 

7.  The  application  and  use  of  a  return 
pipe  direct  from  the  gssholder,  to  supply  the 
exhauster  when  the  retorts  are  not  making 
sufficient  gss  for  that  purpose. 

8.  The  partitioning  and  dividing  a  gas- 
holder or  gasometer  into  two  or  more  com- 
partments, to  be  used  for  a  regulator  or 
adjuster  to  a  gas-exhauster;  and  also  a 
peculiar  arrangement  of  apparatus  for  that 
purpose. 

FannnmiOK  Puokau>«b,  of  Kingsland- 
plsce,  merchant.  Far  tn^nrovemmU  m  tk§ 
prepnratUm  or  man^faeturo  qf  maieriaU 
or  fabrict  nitabU  fw  omanuniinff /umi" 
turi  tmd  otktr  ariitUi,  Patent  dated  April 
17,  1851. 

These  improvements  consist  in  covering 
thin,  transparent,  or  semi-transparent  mate- 
rials, such  as  prepared  gut  or  skins  of  ani- 
mals, weasens,  bladders,  gold-beaters'  skin, 
or  other  thin  membranous  materials,  either 
alone  or  in  combination  with  light  fabrics, 
such  as  silks,  satins,  and  fine  linens,  with 
gold,  silver,  or  metallic  leaf,  or  with  gold, 
silver,  bronse,  or  other  metallic  powders. 
The  material  to  be  covered  with  the  metallio 
leaf  or  powders  is  prepsred  by  coating  it 
with  gold-sise,  japanners'  or  burnish  gold- 
siae,  or  other  suitable  adhesi? e  composition, 
after  w^ich  tlie  leaf  or  powder  is  applied  to 
the  prepared  surfsoe,  and  will  be  found  to 
adhere  firmly. 
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The  membranous  material t  when  thai 
ornamented  with  metallic  leaf  or  powder, 
it  saitable  for  being  applied  to  Tarioni 
pnrpotei,  and  in  this  state  may  be  spun  or 
twisted  into  music  strings ;  it  may  also 
(either  before  or  after  being  so  coated)  be 
attached  by  means  of  any  suitable  adhesive 
composition  to  silks,  satins,  and  other  light 
woven  fabrics,  and  in  this  state  will  be  found 
peculiarly  applicable  for  ornamenting  cur- 
tains and  articles  of  furniture.  The  mem- 
branous material  (when  unattached  to 
woTcn  fkbrics)  will  present  on  both  sides 
the  appearance  and  lustre  of  the  metal  with 
which  it  is  coated,  with  the  fnrther  advan- 
tage of  great  strength  and  tenacity. 

CUtinu, — 1.  The  covering  of  the  surface 
jf  gold-beaters'  skin,  gut,  bladder,  or  other 
thin,  translucent,  or  transparent  membra- 
nous material  or  substance  with  gold,  silver, 
or  other  metallic  leaf,  or  gold,  silver,  or 
other  metallic  powder,  so  as  to  impart  to 
the  mat^al  or  substance  thus  prepared  the 
lustre  and  appearance  of  real  metal. 

2.  The  application  of  such  prepared  mem- 
branous substance  or  material,  either  alone 
or  attached  to  or  in  combination  with  various 
thin  fabrics,  such  as  silk,  satin,  linen,  or 
other  light  fabrics,  for  ornaaienting  furni- 
ture, articles  of  dress,  or  other  articles  for 
which  it  may  be  applicable. 

Thomas  Kbelbt,  of  Nottingham,  ma- 
nufacturer, and  William  Wilkinson,  of 
the  same  place,  frame-work  knitter.  For 
improvements  in  machinery  for  manufac' 
iuring  textile  and  woven  fabrietf  and  other 
artieiet  compoeed  of  Jibront  or  filamentoue 
materiale :  aleo  for  improvemente  in  the 
aaid  fabrice  and  artielet.  Patent  dated 
April  17,  1851. 

The  principal  particulars  of  this  invention 
we  shall  give  in  an  early  Number. 

William  Amdrkws,  of  George-street, 
Westminster,  mechanic.  For  certain  im- 
provementt  in  eteam-enginee  and  in  boilertf 
m  pumpe,  in  eafety-wilvee,  and  in  wheele 
and  axlee.     Patent  dated  April  24,  1851. 

1.  The*' improvements  in  steam  engines" 
have  relation  to  a  rotary  engine  of  the  emis- 
sive class,  consisting  of  two  revolving  parts, 
the  steam  acting  on  the  external  moving 
part,  after  having  exerted  its  force  on  the 
inner  revolving  part,  and  the  motion  of  the 
two  being  conveyed  away  by  friction  rollers 
in  such  manner  as  to  produce  a  uniform 
continuous  rotation  of  the  engine-shaft. 

2.  The  '*  improvements  in  boilers ''  con- 
sist in  constructing  tubular  boilers  with  a 
series  of  vertical  tubes  rising  from  the  fur- 
nace and  communicating  wiih  a  horizontal 
flue  and  a  second  series  of  horisontal  tubes 
through  which  the  prodacU  of  con^ustion 
•re  oonreyed  away  to  the  chimney. 


3.  The  *'  improvements  in  pumps  "  con- 
sist in  constructing  them  with  two  buckets, 
and  dispensing  with  the  foot-valve  and  the 
delivery-valve.  The  piston-rod  of  the  upper 
bucket  is  made  hollow  to  admit  of  the  rod 
of  the  second  and  lower  bucket  passing 
through  it. 

4.  The  improved  ''  safety  valve  "  is  com- 
posed of  a  ring  of  metal  acting  as  the  valve, 
and  fitted  to  a  valve-seal  of  an  annular  form, 
the  parts  of  which  are  held  together  by 
stays. 

5.  The  improved  <'  railway  wheel "  is 
constructed  with  a  tyre  formed  by  welding 
on  a  piece  of  metal  in  such  manner  that  its 
grain  shall  lie  in  a  direction  traosTersal  to 
that  of  the  metal  composing  the  rails ; 
which  is  done  with  a  view  to  increase  the 
adhesion  between  the  surfaces  of  the  rail 
and  wheel. 

6.  The  "  improvements  in  axles  "  consist 
in  welding  on  at  the  end,  or  bearing  point,  a 
ring  of  iron,  the  grain  of  which  is  laid  in  a 
direction  corresponding  to  that  of  the  fric- 
tion of  rotation. 

C/atm«.— 1.  The  improved  constmetioB 
of  rotary  engine. 

2.  The  improvements  in  the  constmctioii 
of  steam  boilers. 

3.  The  improvements  in  pumps. 

4.  The  improved  construction  of  safety- 
▼alve. 

5.  The  improvements  in  railway  wheels. 

6.  The  improved  railway-axle. 

Jambs  Baobtbr  Lyall,  of  Thurloe- 
fquare,  Bronipton,  gentleman.  For  am 
improved  construction  of  public  carriage. 
Patent  dated  April  26, 1851. 

The  improvements  sought  to  be  secured 
under  this  patent  comprehend, 

1.  The  position  and  arrangement  of  tke 
seats  in  omnibuses,  cabs,  and  railway  car- 
riages, whereby  increased  comfort  and 
accommodation  are  obtained  for  passengers 
with  the  greatest  economy  of  space.  [In 
"  omnibuses*'  constructed  according  to  this 
invention,  the  seats  for  the  inside  passengers 
are  placed  back  to  back,  and  the  omnibus 
is  thus  divided  into  two  compartments, 
access  to  which  is  obtained  from  behind  by 
a  separate  door  to  each.  The  roof  aeau 
are  so  arranged  that  the  passengers  face  each 
other,  and  the  steps  for  ascending  to  the 
roof  are  placed  at  the  back  part  of  the 
▼ehicle  between  the  doors. — ^The  "  improved 
cab,"  is  so  constructed  as  to  be  entered  from 
the  front,  there  being  two  doors,  one  on 
each  side  of  the  driver,  for  the  couTenience 
of  allowing  him  to  open  the  doors  without 
moving  from  his  seat. — The  "  railway  oar- 
risges"  are  divided  longitudinally  into  two 
compartments,  each  provided  with  a  double 
row  of  seats,  the  passengers  In  each  oompait- 
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ment  fAcin^  each  other. — A  faneral  car- 
riage is  alto  specified,  in  which  the  seats 
for  the  moamers  are  placed  hack  to  back, 
and  an  air-tight  casing  with  a  door  behind, 
(where  also  are  the  entrance  doors),  is  con- 
itncted  under  the  doable  row  of  seats,  for 
the  parpen  of  containing  the  coffin,  to  faci- 
litate the  introdnetion  and  remoYal  of  which 
the  box  or  casing  has  a  series  of  rollers 
attached  to  its  floor.] 

2.  A  mode  of  oonstmcting  sooh  carriages 
to  eoabioe  strength  end  darability  with 
lightness.  This  consists  in  the  employment 
for  the  purpose  of  sheet-iron  riveted  to  a 
firame  of  T  or  angle-iron.  The  floor  of  the 
carriage  is  composed  of  wood,  and  the  hang- 
ings and  famitore  may  be  of  any  ordinary 
description. 

3.  A  particular  description  of  break  for 
carriaget  to  be  used  on  common  roads  and 
railways.  [Three  or  four  arrangements  of 
breaks  are  specified.  As  applied  to  road 
carriages,  the  break-blocks  are  brought  into 
action  against  the  fore  or  hind  part  of  the 
hind  or  front  wheels  by  the  drag  or  tension 
of  a  chain  attached  to  the  horses'  collars, 
produced  by  their  stoppage ;  the  railway 
breaks  are  actuated  through  the  medium  of 
the  buffer-rods  when  the  carriages  come 
into  collision  with  each  other  and  any  other 
object.] 

Joseph  Clinto^t  Robbbtsok.  of  the 
firm  of  J.  C.  Robertson  and  Co.,  1^6, 
Fleet-street,  patent  agents.  For  improve* 
wunU  m  mttftea/  inairumentt,  (A  commu- 
nication.)    Patent  dated  April  24 ,  1 85 1 . 

Firtilp.  This  inTcntton  consists  in  con- 
structing brass  instruments  on  a  new  prin* 
dple,  and  with  new  harmonic  divisions, 
whereby  the  well-known  defects  of  keyed 
and  holed  instruments  are  remedied.  Sap- 
l>ose  such  an  iaitrument — the  ophideide, 
for  exsmple — to  be  in  the  key  of  C,  and  all 
the  holes  and  keys  closed,  the  tone  is  then 
fttU  and  sonorous,  .and  the  notes  C6,  CE 
and  6  are  produced  in  tune.  If,  however, 
you  wish  to  produce  the  note  E  following 
the  first  C,  you  must  open  four  keys,  and 
the  main  tube  of  the  instrument  is  shortened 
to  the  extent  of  2  feet  8  inches  by  the  ▼arious 
effects  of  the  holes  bored  in  it.  The  conse- 
quence  of  this  is,  that  the  tone  is  weakened, 
and  the  notes  produced  extend  only  to  the 
octave  above.  In  continuing  to  ascend  the 
scale,  the  defect  increases,  and  the  notes 
become  weak  and  disagreeable.  Again  ; 
the  instrument  in  present  use  has  but  nine 
keys,  whereas  it  ought  to  have  eleven — P 
natural  and  G  natural  being  wanting  ;  and 
even  with  these  added,  it  would  be  an  im- 
perfect instrument.  It  is  now  proposed  to 
make  the  ophideide,  and  all  such  instru- 
mants,  upon  entirely  different  piindples, 


and  to  render  them  capable  of  prodnoing 
any  note  in  the  scale  according  to  the  laws 
of  harmony;  their  weakest  notes  will  he 
equal  to  the  best  of  those  made  on  the  old 
prindple ;  for,  instead  of  shortening  the 
tubes,  as  at  present  done,  the  inventor 
lengthens  them,  so  to  speak,  and  the  tones. 
Instead  of  decreasing,  increase  in  strength 
and  volume.  Supposing,  for  example,  all 
the  keys  to  be  open,  and  that  the  performer 
commences  with  the  npper  C,  then,  by 
closing  the  key  No.  1,  he  does  not  produov 
the  note  C  natural,  but  descends  to  B,  and 
so  in  like  manner  with  the  numbers  2,  3,  4^ 
5,  6,  the  notes  thus  acquiring,  strength, 
volume,  and  equality,  and  being  In  perfeet 
tune.  Moreover,  such  Instruments  having 
no  notes  artificially  produced,  and  feirer 
keys,  the  fingering  of  them  is  much  more 
simple.  For  basses,  oounter-basses,  and 
bombardos,  four  keys  would  be  sufficient. 
The  shorter  and  smaller  instruments  will 
require  more  keys,  thdr  compass  being  In- 
creased by  six  notas  in  the  lower  parts  of 
the  scale.  The  number  of  keys  msy  be,  o( 
course,  increased  or  diminished. 

In  regard  to  this  branch  of  the  Invention* 
what  is  claimed  is  the  producing  of  notes  In 
a  descending  instead  of  ssoending  order, 
whatever  the  number  of  keys  employed,  and 
with  that  view,  lengthening  the  tubes  (in 
effect),  instead  of  shortening  them. 

Secondly,  The  invention  consists  of  the 
construction  of  wind  instruments,  partly  In 
wood  and  partly  In  brass  or  other  metal, 
the  object  being  to  modify  thdr  tones  suffi- 
ciently to  render  them  adapted  for  perform- 
ances in  a  room.  This  the  Inventor  has 
effected  by  doing  away  with  all  the  brass 
parts  of  the  instrument,  from  the  pistons  to 
the  bell,  and  by  replacing  them  with  wooden 
tubes.  The  remainder  of  the  tubea  of  these 
instruments,  from  the  pistons  to  the  mouth- 
piece, only  are  of  brass  or  other  metd.  The 
part  of  the  tube  which  is  composed  of  wood 
is  covered  with  calf-skin,  or  any  other  suit- 
able kind  of  leather,  in  order  to  give  it  the 
necessary  degree  of  solidity.  Amongst  the 
instruments  to  which  this  system  is  espe- 
dally  applicable,  are  the  sax- horns  ai|d 
bugles  in  F  and  E  flat  soprano,  C  and  B 
flat  contralto,  F  and  E  flat  altos,  C  and  B 
flat  tenor  basses,  C  and  B  flat  basses,  all 
with  four  pistons  or  cylinders,  snd  F  and  B 
flat  double  or  counter  basses.  By  giving 
proper  proportions  to  the  different  tubes, 
and  making  them  of  the  above  combination 
of  materials,  sounds  may  be  obtained  ana- 
logous to  those  of  the  human  voice.  Either 
the  ordinary  mouth-pieces  or  reeds  msy  be 
employed. 

Whst  is  claimed   under  this  head    is« 
the  combination  of   wood   with  brass   or 
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any  other  metal  in  the  manafactare  of  that 
cUaa  of  wind  initnunentey  at  above  named. 

Tkirdijf,  The  invention  ooniiita  of  an 
improved  qnartet  horn.  Of  ail  wind  in« 
atnimenta,  the  horn  is  one  of  the  richest  in 
t«ne  and  oompass,  and  it  is  also  snioeptibla 
of  great  variations  by  changiog  the  keys. 
However,  althongh  it  possesses  a  change  of 
keys  of  a  complete  octave  in  extent,  via»» 
fipMB  B  flat  in  alto  to  B  flat  below,  a  com- 
poser writing  for  this  Instmmcnt  is  restricted 
within  these  limits  in  the  parts  for  the  flrst, 
Noond,  third,  and  fourth  horns;  lie  is  there- 
flm  often  compiled  to  take  the  deepest 
notes  of  a  higher  key  to  form  tlie  acoompa- 
niments  of  another  key,  which  is  not  effected 
without  difficulty,  and  always  with  indifferent 
succees.  To  remedy  this  inconvenience,  and 
open  a  wider  field  to  composers,  it  is  pro- 
posed to  complete  the  class  of  these  instru* 
ments,  and  form  a  quartet— not  as  it  at 
present  exists,  with  the  four  instruments  all 
of  the  same  dimensions,  but  by  giving  the 
soprano  part  tubes  suitable  to  its  diapason, 
and  changing  the  proportion  of  the  tubes 
for  the  contralto,  tenor,  and  bass.  Tim 
horns  may  be  varied  in  respect  of  form  at 
pleasure,  and  constructed  either  with  or 
without  cylinders  and  pistons. 

What  is  regarded  and  claimed  as  the 
essential  ftatnre  of  this  improved  qusrtel 
horn,  is  the  giving  of  the  soprano  part,  tubes 
suitable  to  its  diapason,  and  changing  the 
proportion  of  the  tubes  for  the  contralto, 
tenor,  and  bass,  as  before  described. 

JPbiiWA/y.  The  said  invuntlon  consists  of 
a  new  valve,  applicable  to  church  and  other 
organs,  to  the  instruments  called  expressive 
organs,  harmoniums,  mdodlums,  and  all 
others  wherein  valves  are  used,  which  aflbrds 
a  ready  means  of  swelling  and  diminishing 
each  note,  so  u  to  obtsin  a  perfect  forte  or 
piano  effect,  and  thus  enable  a  performer  to 
give  that  expression  so  desirable  in  music. 
The  inventor  has  succeeded  in  obtaining  the 
power  of  modulating  each  note  at  pleasore, 
by  abolishing  the  flat  valves  which  are  used 
to  shut  the  orifices  of  the  pipes ;  these  valves 
opening  always  to  the  same  extent,  and  ad- 
mitting always  the  same  quantity  of  air, 
produce  the  monotony  obsorvable  in  these 
mstruments.  He  has  replaced  this  valve  by 
a  different  one,  of  a  conical  form,  the  cone 
of  this  valve  entering  into  the  mouth  of 
each  tube  ;  and  the  piano  and  forte  effecta 
being  prodaced  and  regulated  by  the  extent 
of  such  entrance,  the  valve  opena  accord- 
ing to  the  degree  of  pressure  eiercised  on 
the  keys,  thui  producing  a  crescendo  effect, 
and  the  full  power  or  forte  is  not  obtained 
until  the  cone  has  quite  disengaged  itself 
from  the  mouth  of  the  pipe.  It  results  from 
this  arrangement  that,  by  gradually  increas- 


ing the  pressure  on  the  keys,  the  valve,  aa  it 
gndually  disengages  itself  firom  the  tube  or 
air  passage,  admits  an  increasing  qnantitj 
of  air  (or  vies  oeni),  end  thus  each  note 
can  be  swelled  or  diminished  at  will,  bj 
merely  varying  the  pressure  of  the  fingers. 

Hie  inventor  reserves  to  hinsself  the  right 
of  placing  these  valves  in  any  position  they 
may  be  required  to  oooupy  in  diflbrant  in* 
struments,  either  hi  or  out  of  the  ressrvoir, 
as  msy  appear  beet ;  also  to  employ  diilenat 
kinds  of  levers,  or  means  of  communinaHim 
between  the  touch  or  keys  and  the  valve. 

The  daim  hi  ngard  to  this  part  of  the 
invention  oonsists  of  the  eonieal  valve 
affording  a  very  snmU  pessage  to  the  air 
irhen  it  is  first  opened  by  tbe  preisure 
of  the  fingers  on  the  key  with  which  it  com- 
mnnicates,  and  opening  gradually,  by  an 
increased  pressure,  until  it  leaves  the  mouth 
of  the  tube  entirely  free,  whereby  both  fortes 
and  pianos  are  produced  at  will. 

FIftkfy*  The  invention  eonsistB  in  am 
improved  mode  of  constructing  pianos;  • 
description  of  which  will  be  given  in  ear 
next. 

The  dsim  in  reepect  of  this  branch  of 
the  invention,  ia  the  produdng  in  plsnoe  ef 
single  notes  from  two  strings  arranged  ee 
above  described,  the  employment  of  high 
bridges,  and  the  redndng  and  equalising  tfio 
pressure  on  the  sounding-boards,  aa  lialesw 
described. 

SlxtUi^,  The  said  inventien  consists  ef 
anodier  improvement  in  pianos,  which  ie 
applicable  more  espedslly  to  the  eless  of 
upright  pianos.  The  inventor  proposes  to 
employ  two  sets  of  strings  in  one  piano, 
both  sets  being  sounded  or  struck  at  Am 
same  time  by  the  movement  of  one  set  of 
keys. 

In  order  to  convey  the  movements  of  tlw 
keys  to  the  bsck  set  of  hamoMra,  a  set  ef 
levers  is  provided  in  connectioo  with  tiieaa, 
extending  downwards  to  the  bottom  of  the 
f^me  of  the  inatrument.  At  this  point  the 
front  levers  or  rods  are  connected  with 
those  at  the  back  of  the  inatrument  by  two 
horisontal  bdanced  levers,  the  front  one  of 
which,  together  with  the  whole  set  of  leven 
of  the  same  kind  (there  bdng  one  such 
lever  to  every  key),  is  mounted  on  a  frame, 
which  is  connected  with  a  suitable  pedd  for 
rddng  it  up  at  any  deaired  instant,  so  as  to 
disconnect  the  fnmt  levers  from  the  keys, 
and  thus  throw  the  baek  hammera  out  of 
action. 

What  is  claimed  under  this  sixth  head  of 
the  invention,  is  the  performing  upon  two 
actions  or  seU  of  strings  by  one  set  of  keye, 
as  above  described. 

StHmihijf.  The  hivention  consists  of  n 
method  of  fixing  the  tnniug  enda  of  the 
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wires  or  itringt  of  pianoi  and  h«rpf  to  the 
UrtMO  of  the  inetrvment. 

The  ends  of  the  wires  are  attaehed  to 
swivels,  carried  bj  screws  passing  through 
bosses  formed  in  snitsble  pins  fixed  to  the 
framing.  The  ends  of  the  sorews  are  formed 
square,  for  the  purpose  of  being  laid  hold  of 
by  the  tuning  key.  Another  method  of 
taming  oonstets  in  eompressing  the  wire  by 
means  of  a  screw  between  two  bridges,  orer 
which  it  is  stretched.  By  these  arrange^ 
menta,  the  oontinnsd  striking  of  the  wires 
eannot  so  easily  slacken  the  screws  as  when 
formed  in  any  of  the  old  methods  of  fixing 
the  wires« 

The  daira  in  respect  of  this  seventh  branch 
of  the  inrention  is,  the  two  seyeral  methods 
desertbed  for  tuning  harps  and  pianoi. 

Eighthly,  The  InventioQ  consists  of  a 
method  of  more  easily  tuning  the  reeds  of 
accordion  I,  seraphines,  concertinas,  and 
dmiUrly-reeded  instruments.  The  spring 
or  tongue  of  the  reed  is  secured  to  the  reed, 
plate  by  means  of  a  second  plale,  between 
which  and  the  reed-plate  the  spring  is  held. 
A  screw  is  passed  through  the  second  plate, 
the  lower  end  of  which  screw  presses  upon 
the  tongae  immediately  over  a  hollow  or 
recess  formed  in  the  reed-plate.  By  causing 
this  screw  to  press  the  tongue  more  or  less 
into  the  recess,  the  pitch  of  the  note  pro- 
dttced  is  raised  or  lowered  accordingly. 

The  claim  here  is  for  the  method  of  tuning 
the  reeds  of  accordions  and  other  like  instru- 
ments aboTO  described. 

William  Smith,  of  Snow-hill,  gas-meter 
maker,  and  Thomas  Phillips,  of  Brighton, 
gas-fitter.  For  eertam  improvementt  in 
heating,  ventilating,  and  cooking  by  gae, 
PaUnt  dated  April  24,  1851. 

Ciainu, — 1.  A  peculiar  eonstruction  of 
store  or  apparatai  to  be  heated  by  gas  with 
•B  arrangement  of  hot  and  cold  air-  cylinders, 
and  swing  or  telescopic-burners ;  and  the 
application  of  the  same  principle  to  the 
heating  of  water. 

2.  The  conatruction  of  swing  and  tele- 
scopic gas-burners  to  be  used  in  conjunction 
with  the  patentee's  hsating  and  cooking 
apparatus. 

3.  A  pecttlisr  construction  of  boilers  for 
heating  nater  by  gas  for  baths  and  other 

pwpoees. 

4.  An  Brrangement  of  apparatus  or  fire- 
pot  to  be  heated  by  gas  from  burners  drillod 
nndeme«th,  for  wsrming  aoldering  irons  and 
other  tools. 

5.  The  application  of  the  heating  itove 
or  apparatus  lo  the  renlilaiing  of  dwelUng- 
honses  and  other  places. 

6.  A  peculiar  arrangement  of  parta  con- 
stitnting  a  store  or  range  for  cooking  by 


gas,  with  swing  or  telesoopic-bumen  drilled 
indenMsth. 

f.  The  drilling  or  perforating  of  the 
tubes  for  constructing  burners  for  the  com- 
bustion of  gas  to  be  used  for  cooking  and 
other  purposes  In  the  manner  deeeribed, 
that  is,  so  ss  to  project  the  gas  in  lateral  jsti. 

RosMT  Ha  Willis  NioHOLLs,  of  Pim- 
lico,  gentleman.  Fttr  tmprooemente  im 
machinery  for  giving  motion  to  agrienl" 
tmral  and  other  machinery.  P«tetit  dated 
April  24, 1B51. 

These  improvoments,  which  are  •xempU- 
fied  88  applied  to  dibbling-maohines  and 
hand  dibbles,  consist;  firstly,  of  sn  ar- 
rangement of  mechanical  parts  by  which  by 
the  eontinuons  rotation  of  a  vinoh  handle 
in  one  direction,  the  machine  is  csused  alter- 
nately to  advance  and  remain  for  a  certain 
interval  in  a  quisicent  state,  during  which 
time  the  aeed  ia  deposited ;  and,  secondly, 
of  an  arrangement  of  IcTers,  which  when 
spplied  to  hand-dibblea  constitutes  what  is 
termed  a  *'  walking  dibble  ;*'  which  leters, 
when  acted  on  by  the  alternate  deration 
and  depression  of  the  handles,  cause  the 
adf  anoe  of  the  machine  and  the  penetration 
of  the  dibbles  into  the  ground  to  allow  of 
the  deposition  of  the  seed. 

Claim. —  The  mechanical  arrangementa 
and  combinationa  of  parts  described  and 
constituting  improTsments  in  mschinery  for 
giring  motion  to  agricultural  and  other 
machinery. 
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William  Adolphui  Blddell.  of  St.  John'i-tqaare, 
Olerkenwell,  Middlesex,  founder,  and  Thomaa 
Green,  of  No.  4,  Tratelgar-square,  for  certaiu  im- 
provementa  in  moulding,  casting,  ornamenting, 
and  ilnishlng  articles  and  surfaces.  October  29; 
•ix  months. 

Michael  Scott,  of  John  street,  Adelphl,  civil  en> 
gineer,  for  improvements  In  punching,  tlTeting, 
Sending,  and  shearing  metals,  and  in  building  and 
constructing  ships  and  vessels.  October  30;  six 
months- 

Frederick  Grace  Calvert,  of  Manchester,  Lancas- 
ter, professor  of  chemistry  and  analytical  chemlat, 
for  improvements  in  manufacturing  lion,  and  in 
manufacturing  and  purlQring  eoke.  October  SO; 
six  months. 
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Richard  Archibald  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Co.,  of  166,  Pleat- street,  London, 
patent  agents,  for  an  Improved  method  of  making 
screws.    (Communication.)    Sept.  8 ;  six  months. 

John  MacDowall,  of  Walkinshaw  Foundry,  John- 
stone, Renfrew,  for  Improvements  in  euttingwood 
and  other  subUaiices,  and  in  the  machinery  or  ap- 
paratus employed  therein,  and  in  the  application  of 
power  to  the  samo.    September  2S ;  six  mosths. 
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Htnriette  Brown,  of  Loiiff-laiie,  Bermondaey,  far 
improTemenU  In  the  manufacture  of  metallic  caaka 
and  Teaaelt.  (Communication.)  September  24; 
four  month!. 

Robert  Newell,'of  the  city  of  New  York,  U.  8., 
lock  manufacturer,  for  certain  new  andoseftilim- 

Corementt  in  the  coMtruetion  of  locks.    Septem- 
r24;  lixmontha. 

John  Baker  PIteher,  of  STraense,  U.  8.,  gentle- 
man, for  improvementa  in  q>paiatus  for  regulating 
motive  power  engines.  September  24;  ilxmontlu. 

John  Wormald,  of  Manchester,  Lancaster,  for 
impro?ements  in  machinery  or  apparatus  for  spin- 
ning and  doubling  cotton,  wool,  sflk,  flax,  or  other 
fibrous  substances.    September  29;  six  months. 

Charles  Watt,  of  Kennington,  Surrey,  chemist, 
for  improvements  in  decomposing  of  nline  and 
other  substances,  and  in  separating  their  com- 
ponent parts,  or  some  of  them,  from  each  other; 
also,  in  the  forming  of  certain  compounds  or  com- 
binations of  substances ;  and  also  in  the  separating 
of  metals  ttom  each  other,  and  in  freeing  them  from 
impurities.    September  29;  six  months. 

Thomas  Kennedy,  of  Kilmarnock,  Ayr,  N.  B., 
gun  mannfactnrer,  for  improvements  in  measuring 


and  registering  the  flow  ofwater  and  other  Uqnids. 
September  29;  six  months. 

Elijah  Galloway,  of  Southampton-buildings,  Ifid- 
dlesex,  civil  engineer,  for  improvements  in  steam 
engines.    September  80 ;  six  months, 

William  Johnson,  of  Millbank,  Weatmlnster,  for 
improvements  in  ascertaining  the  weight  of  goods. 
October  1 ;  six  months. 

William  Barker,  of  Hnlme,  near  Manchester, 
millwright,  for  improvementa  in  machineiy  tat 
chipping,  rasping,  and  shaving  dyewood,  and  other 
materials,  and  in  apparatus  connected  therewith. 
October  6;  four  months. 

Henry  Curson,  of  Kidderminster,  civil  engtaieer, 
for  improvements  in  the  manufacture  of  carpets 
and  rugs.    October  10;  six  months. 

Thomas  Lightfoot,  of  Jarrow  Paper  Mills,  Dvr- 
ham,  paper  manufacturer,  for  improvements  la 
machinery  ftppUcable  to  the  making  of  pi^er.  Oc- 
tober 10 ;  six  months. 

George  Robins  Booth,  of  Portland-place,  Wanda- 
worth-road,  Surrey,  for  improvements  in  generatiiic 
and  applying  heat.    October  15 ;  six  months. 

William  Onions,  of  Southwark,  engineer,  for  im- 
provements in  the  manudscture  of  steel.  Oeta4>er 
15;  six  months. 


WBBKLY  LIST  OF 

Date  of    No.  in 
Reglstra-  the  Re 
tion.     gister. 

2091 


DB8ION8  FOR  AKTICLB8   OF   UTILITT  KBGISTBEBD. 


Oct.  23 


II 


Oct. 


Proprietors'  Names.  Addresses.  Subjects  of  Design. 

Frederick  Lack  .........  Strand Anuphaton. 

2992      C.  ft  J.  Clark   Street,  Somerset Part  of  an  elastic  part  to  « 

shoe  or  other  covering  for 
the  feet. 
24      2993      James  Coate  and  Co. ...  Brewer-street,  St.  James's   Diagonal  semi -oblique  pene- 
trating hair-brush. 

John  Kerslake Birmingham Button  boot. 

R.  Timmlngs  ft  Sons...  Birmingham Loose  heater  or  Italian  curl- 
ing tongs. 

Bathgate  and  Wilson...  TJverpool Cask-head  and  fastening. 

George  Gotch  IMington   Window  flower-pot  protector. 

George  Wells  Bermondsey Disc  valve. 

W.  Perks  Birmingham Tap. 

J.  T.  ft  H.  Christy  ft 
Co Gracechurch-street Ventilating  button. 

Robert  Harcourt Birmingham Blind  furniture. 

WXXKLY  LIST  OF  rBOVISIONAL   aBOISTRATIOllS. 

William  Dicks Leicester  Elastic  side-piece  for  boots. 

Richard  Barratt  Great  Russell  -  street,  Bedford- 
square Secured  handle  brush. 

Robert  John  Smith    ...Islington Steering  spparatus. 

Gerrit  Sorders Holland Double-acting  safety  azletree. 

P.  A.  L.  De  Fontaine- 

moreau  Finsbuxy   ^ Wire  cigar  light. 

30       SIS      John   Roberts  and  W. 

Winter  Carlton-hUl Olove-ihstener. 


«• 

27 

2994 
2995 

t* 
It 

28 

29 

II 

2996 
2997 
2998 
2999 
3000 

SO 

3001 

10 
23 

308 
309 

1* 
28 

29 

810 
311 
312 

CONTENTS  OF 

Brooman's  Patent  Rope  and  Cordage-making 
Machinery.  —  Specification  —  (with  emgrov- 
<»#*)  S41 

The  "America."    By  "M.  8.  B." 345 

Lund's  Treatise  on  the  Law  of  Letters  Patent 
for  Inventions— Review 346 

Mr.  Hodges's  Patent  Power  AccumulaUir~(irt<A 
etufravinfis) 350 

Colt's  Rcfolver  an  English  Invention 351 

The  *'  Beraelins  "  Swedish  Steamer  and  her 
Boiler  Tubes.    By  Mr.  Thomas  Prosser 352 

Specifications  of  English  Patents  Enrolled 
dnrinir  the  Week :  - 

Barlow  and  Gore Gas  Msnufscture...  353 

Puekridge Ornamenting  Fur- 
niture   355 


THIS  NUMBER. 

Keely  and  Wilkinson. .. Textile  Fabrics.^...  358 

Andrews Steam       Engines, 

Boilers,  ftc 356 

I.yall  Public  Carriages  ...  356 

Robertson Musical        Instru- 
ments.*  M 357 

Smith  and  PhiUips Heating,  Ventilat- 
ing, &c 

NichoUs Agricultural     Ma- 
chines .............  3Sf 

Weekly  List  of  Kew  English  PalenU  ............  356 

Monthly  List  of  Scotch  Patents 35t 

Weekly  List  of  Designs  for  ArUdes  of  Utility 

Registered 360 

Weekly  List  of  Provisional  Registrations 360 


LONDON:  Edited,  Printed,  and  Published  by  Joseph  Clinton  Robertson,  of  No.  166,  Fleet-atne«, 
In  the  01^  of  London—  Bold  by  A.  and  W.  Galignani,  Rue  Vivlenne,  Paris;  Maohln  and  Gow, 
Dublin;  W.  C.  Campball  and  Co.,  Haabarg. 


MUSEUM,   BEGISTBE,    JOURNAL,    AND    GAZETTE. 


ROBEBTSON'S  PATENT  IMPROVEMENTS  IN  PIANOFORTES. 
Vif.  1.         Pis.  3.  Fic  4. 


[sea 

B0BS&T80N*S  TATEVT  IMPROVSmENTS  IN  PZAlTOrORTBS* 
[CoqfimankAtioii  from  Abro«4.    See  ante,  yp,  SS7t  958.] 
[Ik  accordance  with  the  promise  contained  in  our  last  Numher,  we  now  proceed  to 
lay  before  our  readers  a  full  description  of  these  improrements,  extracted  ftom  the 
Patentee's  Specification.] 

Specification, 

The  invention  consists  of  an  improved  mode  of  constructing  pianos,  whereby  the 
following  advantages  are  obtained.  Firtt^  The  volume  of  sound  is  greater,  the  notes 
are  ft|iic9  and  stronger,  they  extend  to  a  greater  distance  and  fill  a  greater  space.  The 
quality  of  the  tone  is  superior  and  more  homogeneous,  it  comes  more  freely  from 
tne  instrument,  and  ^e  vibration  is  more  prolonged.  Second,  The  bass  strings, 
which  are  very  commonly  deficient  in  volume  and  quality  of  tone,  particularly  in 
upright  or  vertical  pianos,  will  now  be  of  a  sonorousness  equal  and  proportioned  to 
those  at  the  middle  and  upper  part  of  the  instrument ;  and.  Third,  The  longer  the 
instrument  is  played  upon  the  better  it  will  become, — it  will  improve  by  time,  like  a 
violin,  the  strings  being  i^rranged  so  as  not  to  press  on  the  sounding-board ;  but,  on 
the  contrary,  to  keep  it  constantly  in  a  state  of  equilibrium,  and  so  also  as  to  facilitate 
the  vibratioA. 

Fig.  1  is  a  vertical  section  of  a  piano,  on  this  improved  plan  of  construction,  on  the 
line  of  the  3'  a  in  scale,  showing  two  wires  or  strings  for  that  note ;  A  A  are  the  two 
strings,  stretched  parallel  to  each  other  between  the  two  bridges  EE,  and  passing^ 
through  holes  in  the  same ;  |i  is  a  continuation  of  one  of  the  two  strings,  forming 
an  angle  between  the  bridge^  C  and  £,  by  resting  on  the  top  of  the  bridge  D.  The 
string,  after  passing  through  a  hole  in  the  bridge  C,  is  fastened  at  the  point  t  at 
one  end,  and  at  the  other  end  it  is  fastened  in  a  similar  manner  to  the  tuning  screw, 
or  stud  A  ;  a'  is  the  other  string,  making  an  angle  in  an  opposite  direction  to  that 
of  a,  by  being  jpassed  through  a  hole  in  the  lower  end  of  tne  bridge  D,  after  which 
it  is  fastened  m  the  same  manner  as  the  ^^st  cord  at  t  and  A.  This  arrangement 
admits  of  the  bridges  being  much  higher  (ban  usual ;  b  is  the  lower  table  fixed  on 
three  sides  to  the  frame  of  (he  piano,  aq4  ^  the  crqss  beam  /;  g,  an  interval  or 
separation  between  the  twQ  tables  b  ^nd  &'.  Fig.  2  is  a  part  front  view  of  the 
sounding-board  of  the  piano  reduced  \o  a  spjsle  of  onp-half  the  size  of  the  sectional 
view  ;  <?  framework  of  piano ;  b  lower  tabl^ ;  6'  uppef  table ;  ff  separation  between 
the  two. 

Fig.  3  is  a  longitudinal  section  of  ^  piano  with  one  table  or  sounding-board.  The 
strings  being  arranged  on  the  same  system  as  in  fig.  1,  differing  however  as  regards 
the  construction  of  the  bridges  £E  in  this,  that  instead  of  the  strings  being  passed 
through  a  hole  in  the  bridge*  they  ^re  phased  through  small  studs  e  0,  which  are 
screwed  into  the  bridges. 

The  claim  in  respect  of  this  branch  qf  the  invention  is  the  producing  in  pianos  of 
single  notes  from  two  strings,  arranged  a«  above  describedi  the  employment  of  high 
bridges,  and  the  reducing  and  equalizing  the  pressure  on  the  sounding-boards,  as 
before  described. 

The  said  inv^ption  consists  also  of  another  imprpvement  in  pianos,  which  is 
ApplJQahle  more  especially  to  the  claas  of  upight  pianos.  The  inventor  proposes  to 
empjqy  two  sets  of  strings  in  one  piano,  both  sets  being  sounded  or  struck  at  the 
sam^  time  by  the  movement  of  one  set  of  keys.  Fig.  4  is  a  vertical  section  of  a 
piano  thus  constructed ;  AA  is  the  frame  upon  whidi  the  wires  or  strings  a  a  are 
8tre^)i^d  {  B  B'  are  the  hammers  by  which  they  are  struck ;  CC  the  keys,  and  £ 
one  0^  the  levers  hy  which  1^^  ^^^^t  hammers  ^B  are  actuated  ;  £  F*  are 
levels,  by  which  the  movements  of  the  keys  are  conveyed  to  the  back  set  of  ham* 
mer«.  At  the  lower  end  of  the  instrument  tp?  levers  F  F'  are  connected  toge- 
ther by  two  horizontal  balanced  levers,  G  G^.  The  front  lever  G  Is  mounted 
upon  a  frame  11,  together  with  the  whole  set  of  levers  of  tl^e  same  kind,  there  being 
one  such  lever  to  every  key.  I,  is  a  pedal  by  which  the  fraipe  H,  together  with  the 
levers  F  and  G,  can  be  raised  up  at  any  desired  instant,  and  the  hammers  on  the  back 
thrown  out  of  action.  What  is  claimed  under  this  six|h  head  of  the  invention  is  the 
performing  upon  two  actions  or  sets  of  strings  by  one  set  of  keys,  as  above 
described. ' 
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XXVllL^The  MaihemaHeai  Repon- 
iorp.—MiseeUaneaui  Fapers. — (Con- 

Art.  II.  Volame  II.  Geometrieal  Pro- 
positions.   Bj  Mr.  John  Iiowr j. 

t^*  This  piper  eoDtaios  five  theorems 
and  forty-flve  coroUsries  relating  to  the 
properties  of  the  circumserihid,  ia- 
serioed,  and  described  circles  uf  any 
triangle ;  all  of  which  have  since  been 
ineluded  in  the  Morc^  GecmetricfB  \>j 
Messrs.  Davies  and  Weddle.  Mr. 
Lonrry  ^Iso  gi?.es  a  collection  of  thirty-; 
seven  problems  in  plane  geometry,  to 
vhich  these  theorems  may  be  rendered 
subservient,  bnt  he  has  omitted  their 
solutions,  as  he  **did  not  wish  to  deprive 
the  young  geometer  of  the  pleasure  of 
investigating  them  himself.*' 

Art  VII.  XkBmonstrations  of  Mr. 
Keith's  method  of  Constructing  an  Azi- 
muth. By  Mr.  Lowry,  and  the  pro* 
poser  of  the  Method. 

Art.  VIII.  Demonstrations  of  Emer- 
son's ''Forms  of  Fluente.)'  By  the 
Ser.  L.  Evans. 

Art.  XI.  Reply  to  Mr.  Lowry's  Ani- 
madversions on  Mr.  Howard's  Spherical 
Geometry.    By  the  Author. 

*«*  This  is  the  castigation  alluded  to 
in  the  Note  to  Art.  III.,  and  appears  to 
have  been  not  wholly  undeserved.    By 
referring   to    a    letter    bearing    dste 
M January   23,  1794,'  Mr.   Ujiy   is 
olearlv  convicted  by  Mr.  Hovfard  of  a 
breach  of  confidence ;  who  further  com- 
plaioB   that   when   he  '*  remonstrated 
against  a  behaviour  so  unprinoipted  [be] 
diid  not  receive  an  answer  tq  [his]  letter. 
A  psrtlal  acknowledgment  of  hints  re* 
oeived  in  p.  326,  No.  iz.,  of  the  Scho- 
iifie  Recepticky  was  all  the  reparation 
made;  though  the  offence  [had]  been 
uniformly  repeated  till   all    the  store 
became  exhausted.*'   In  reference  to  the 
insinuation  that  Emerson's  *'  Geon^e- 
tr^Ti"  &c.,  had  furnished  Mr.  Howsrd 
with  hints  tending  to  establish  the  cor- 
responding  spherical   analogues,   Mr. 
Lowry  is  reminded  of  Columbm  an4  ^^ 
e^fff  whilst  in  answer  to  the  <*  wish  for  a 
comjparison  between  soipe  theorenis  in 
Ho.  lii.  of  the  ReposUcry^  and  book  iv., 
of  the  'Treatiscy   lit.   Howard  refers 
him  '<  to  the  fable  of*  the  Ffiog  find  the 
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(Continued  firom  p.  316.) 

that  th^re  are  propositions  a«  well  m 
modes  of  deiponstrstiQP  in  that  book  pot 
to  be  found  in  Sipipson's  '  geometry,* 
nor  in  any  other  work  tbat  [he  knew] 
of."  At  the  close  of  ^he  article,  a  num- 
ber of  questions  are  nut  to  Mr.  Lowry 
respeptiog  voine  of  his  demonstrations 
apa  con9lu8ion8,  biit  we  do  not  find  tb^t 
be  ever  replied  to  |he  charges  proqght 
against  him  by  Mr.  Howard. 

Art.  XII.  On  the  Negative  Sign  in 
Algebra.    By  Williaip  Frei^d,  Esq.  ' 

*^*  In  this  paper  Afr.  Frepd  cont^pda 
for  t^e  noa-s^ru/cfice  of  negative  quanti- 
ties in  algebra  and  its  applications  tq 
geometry,  apd  af^r  stating  his  peoi^li^r 
views,  expresses  a  hope  that  some  of  the 
readers  of  the  Repositoxy^  "  instead  of 
tropbltng  theniselves  with  negative 
qua^ntities  apd  impossible  roots,  wil) 
assist  ip  restoripg  algebra  to  its  true 
principles." 

Art.  XVI.  Op  the  Description  of 
Parabolio  Trajectories.  By  Mr.  William 
Wallace. 

^^*  The  applipation  of  t^ie  property, 
that  'fif  three  straight  lines  tpuch  a 
parabola,  a  circle  through  their  intersec- 
tion^ will  also  pass  through  the  focps," 
is  here  applied  to  various  problen^s  ro- 
quiring  t)i^  description  of  a  parabola :-~ 

1.  Wben  its  focus  and  two  tangentai 
are  given. 

2.  Wbep  it  )ias  tQ  touch  four  ^^t 
lines. 

3.  When  three  ti^ngents  aqd  a  pqint 
of  contact  are  given. 

4.  When  two  t^gep|s  apd  their  points 
of  contact  are  given.    And 

5.  When  it  has  to  touch  three  shraight 
lines,  an4  have  its  axes  parallel  to  a 
given  line. 

From  the  frequencv  and  earnestness 
with  which  Mr.  Wallace  repeated  his 
claims  to  the  discovery  of  the  property 
above  policed,  it  may  oe  inferred  that 
he  set  a  high  valiie  upon  it,  and  the  pre- 
sent paper  waf  no  doitbt  composed  for 
the  purpose  of  pointing  out  a  few  of  its 
i^nUcation^.  7l^e  theorem,  l\pweyer, 
had  beep  givqi  by  M.  Lambert,  in  l^ts. 
ImignifireM  Orbita  Ckmielarum  Pro- 
prietaUa,  nearly  forty  years  before  Mr. 
W4bipe  republished  it  in  the  Rfposi- 
twy,  (IXtjUfies*s   £[utio^^    vol.  ii.,    p* 

3«7). 
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Aft  XIX.  Mathematieal  Lneabra- 
tioni.    B]r  Mr.  William  Wallace. 

%*  This  valuable  geometrical  paper 
eommeneea  with  the  now  well-koown 

^Ttj  that,  "  if  there  be  a  triangle 
bed  In  a  circle,  and  firom  any  point 
in  the  circumference  there  to  be  drawn, 
perpendicular  to  the  sides,  their  points 
of  intersection  with  the  ddes  lie  in  a 
straight  line.  Several  Loci,  Local  Theo- 
leoM,  and  Porisms  follow  in  order,  all 
of  which  are  well  worthy  of  the  stu- 
dent's attention. 

Art.  XX.  On  the  Trigonometrical 
Td>les  of  the  Brahmins.  By  John 
PtayfUr,  Esq.,  F.R.S.,  Sditor. 

*«*  This  article  is  an  abridgement  of 
Flayfair's  elaborate  paper  in  the  Edim- 
burgh  Trmuaeiumtf  vol.  ir.,  in  which 
he  shows  that  the  foundation  of  the 
trigonometrr  of  the  Hindoo  b  based 
upon  the  following  theorem :  "  If  there 
be  three  arcs  in  Arithmetical  Progres- 
sion, the  sine  of  the  middle  arc  :  the 
aom  of  the  sines  of  the  two  extremes  : : 
the  sine  of  the  diflbrenoe  of  the  arcs  : 
the  sine  of  twice  that  diflference ; — a  pro- 
perty which  was  not  known  to  the 
mathematicians  of  Europe  till  about 
250  years  ago.  The  professor  hence 
concludes  that,  "  even  if  we  had  no 
knowledge  of  the  antiquity  of  the  Surya 
Siddhants,  that  the  trigonometry  con- 
tained in  it  is  not  borrowed  from  Greece 
or  Arabia,  as  its  fundamental  rule  was 
unknown  to  the  geometers  of  both  those 
countries,  and  is  greatly  preferable  to 
that  which  they  employed. 

Art.  XXIV.  On  Fluents,  with  an  In- 
vestigation. 

*«*  The  propria  peruana  of  '*  A.  B. 
L,*'  by  A.  B.,  was  the  late  Miss  Lou- 
sada,  a  Jewish  ladv,  to  whom  Mr.  Gom- 

feris  dedicated  his  first  "Tract  on 
maginary  Quantities."  She  left  a  trana- 
btion  of  Diophantus,  In  manuscript, 
with  notes,  which  was  at  one  time  in- 
tended for  publication.  From  some 
canse  or  other  this  project  appears  to 
have  been  abandoned,  nor  am  I  aware 
in   whose    possession   the    MS.    now 


Art.  XXY I.  An  Old  Problem  with  a 
New  Solution.    By  Mr.  John  Surtees. 

\*  This  problem  relates  to  the  mtm*- 
mum  duration  of  twilight,  and  was  in- 
tended by  Mr.  Surtees  as  a  eorreeium  of 
Bowrsoa's  solution,  as  it  appeavs  in  his 
misMlbiim.    The  kte  Br.  Gicgory,  in 


his  "  Astronomy,"  p.  99,  points  out  tiie 
fallaev  of  this  *'  new  solution,'*  by  show- 
ing that,  for  all  latitudes  greater  than 
10*,  Uie  declination  given  by  it  is  such 
as  greatly  to  exceed  the  radius  at  the 
time  of  shortest  twilight,  or,  that  a  pmrt 
must  considerably  exceed  the  ssAoIb.  The 
subject  has  since  been  very  fhlly  inves* 
tigated  by  '*  Astronomieus^'  iSir  Jecmee 
Ivory)^  in  vd.  i.  part  ii.,  pp.  48— ^2, 
Mm,  itepof .,  new  series ;  by  BIr.  W, 
Wallace,  Leyboum's  Dwriee,  vol.  iv., 
p.  dU;  by  **pCjm"  (Mr.  Skene), 
76t</.,  p.  315  ;  by  lANambre,  in  his  **ji9^ 
tnmamie/'  tome  i. ;  also  in  the  Cotmaie^ 
etmee  dee  Teme  for  1818;  and,  lastly, 
by  the  late  Professor  Davies,  in  the  Pkd. 
Magaeitw  for  September  and  October, 
1833;  also  Ifullon,  vol.  ii.,  p.  386. 

Art.  XXIX.  Hinto  Relative  to  Vno- 
tion.    By  Reuben  Burrow. 

*«^  This  paper  is  extracted  from  the 
first  volume  or  the  Aeiatie  Beeeardkee, 
and  has  already  been  noticed  in  the 
account  of  the  Oemiieman*e  MaikemmH* 
cai  Cawipamumf  where  it  was  also  re- 
printed. 

Art.  XXX.  and  XLYI.  Four  Propo- 
sitions on  the  Sun*s  Distance  from  the 
Earth.  By  Mr.  John  Dawson,  of  Led* 
bergh. 

*^*  These  propositions  wero  first  pub- 
lished anonymously,  in  1768,  and  fuUjr 
proved  "  not  only  that  the  distance  of 
the  sun,  ae  Mempted  ie  be  deterwumed 
fieee  ike  theory  of  gra/eity^  by  a  late 
author  {Dr.  Moiihew  Stewari)f  is,  tgiosi 
hit  otsn  prineipiee,  erromeouet  but  alao 
that  it  is  more  than  probable  this  in* 
portent  question  con  neeer  be  eaUefae^ 
torOy  amewered  by  any  calculus  of  the 
kind.  Mr.  Dawson  not  only  succecda 
in  his  object,  but  also  points  "  out  hom 
an  error  of  such  magnitude  originated, 
and  how  it  should  escape  the  notice  of  ao 
exquisite  a  geometrician  as  Dr.  Stewart.** 
In  the  accuracy  of  these  investigatioiie 
he  ia  supported  by  Mr.  Landen,  who^  in 
his  "  Animadversions,"  expresses  hfo 
opinion  "  that  the  distance  of  the  sui 
will  scarcely  ever  be  determined  by  the 
theory  of  graviution  ;'*  and  a  lefercnee 
to  Sir  John  HerBchel*s  <<  Outlines  of 
Astronomy,"  Art.  479,  will  show  that 
the  transits  of  Venus  "  aflbrd  the  beat 
and  most  exact  means  we  possess  oi 
aseerteining  the  sun's  distance.*' 

Art.  XXXY.  and  XL.  A  Method  oC 
Discovering  the  Nunbir  of  Ncgitive  aad 


HABRISOK's  SUBOTBO-IIAOHSTIO  BNOINE, 


VUV 


Impoadble  Roots  In  any  Equation.  By 
WiUiam  Frend,  Etq. 

*•*  In  the  introdaetory  remarki  to 
this  paper,  Mr.  Frend  treats  those  **al* 
gebraists  who  deal  in  negative  or  impos- 
sible numbers'*  with  much  contempt; 
and  although  he  oonsiders,  that  ''to 
diseoTer  these  negative  roots,  or  impos- 
sible roots,  U  of  no  use  tohateveTf  yet 
thev  who  are  carious  after  them  may 
find  their  number  in  the  easiest  way,'*  by 
the  rules  here  laid  down. 

Art  XXXYI.  Beroarks  on  Mr.  Lan- 
den's  Gorreetion  of  Emerson's  Theory 
of  the  Tides.     By  Mr.  B.  Gomperti. 

Art.  XXXVIII.  On  Pressure.  By 
Mr.  John  Lowry. 

*•*  This  paper  eontains  nine  pro- 
blems relating  to  the  magnitudes,  direc- 
tions, and  resultants  of  forces,  together 
with  the  pressure  of  spheres  upon  planes 
supporting  them,  and  three  spiieres  sup- 
Mtiog  a  fourth.  The  latter  problem 
includes  Qnes.  829,  Ladies'  DUary^  as  a 
mtrtioular  esse,  which  is  also  answered  in 
Burrow's  Diary  for  1779;  but  as  the 
method  of  treatment  is  entirely  geome- 
trical, it  is  conseqaendT  not  well  adapted 
to  the  present  state  of  mechanical  sci- 


Art.  XXXIX.  A  Problem  in  addition 
to  the  Lemmas  of  Sir  Isasc  Newton,  in 
his  ArHh$MtUM  Unwersaiis.  By  Mr. 
John  Wallace. 

Problenu 

"  Given  <me  of  the  angles  at  the  base 
ABC,  the  difference  between  the  base 
and  one  of  the  sides,  BG^  AB,  and  one 
of  the  s^ments  of  the  other  side  AC  or 
OC,  made  by  the  line  BO,  drawn  from 
the  angular  point  B,  to  make  given  angles 
AOB,  BOG,  with  AG  at  the  point  of 
intersection  O,  to  construct  the  tri- 
angle." 

Art  XLI.  Geometrical  Sections.  By 
Mr.  John  Lowry. 

*,*  These  problems  relate  to  the  de- 
termination of  certain  lines,  so  that  when 
added,  subtracted,  or  added  to  one  and 
subtracted  from  another,  the  lines  so 
•oapoanded  may  have  given  ratios,  or 
that  their  rectangle,  sum,  or  difference 
of  their  squares  may  be  given.  The 
three  problems  are  thus  divided  into 
elisesm  cases,  all  of  which  are  treated  by 
Mr.  Lowry  in  his  usual  elegant  manner. 
The  late  J.  H.  Swale  has  also  treated  the 
nme  series  of  inquiries  with  great  origi  - 


aality  in  the  eleventh  votume  of  Us 
MS.  remains. 

Art  XLYIIL  A  New  Method  of 
finding  Fluents.  By  Mr.  James  Gun- 
liffe. 

*«^  Mr.  Gunliffe's  paper  contains 
nine  examples  of  finding  the  fluents  of 
fractions  in  which  the  numerators  are 
taiiiomal^  and  the  denominators  are  irra- 
iional  functions  of  the  variable  and 
known  quantities.  Bv  makinc  suitable 
assumptions  for  the  irrational  parts  of 
the  denominators,  he  transforms  the 
functions  into  others  whose  fluents  are 
either  known  or  readily  determined,  and 
this  in  the  then  state  of  the  fluzional 
calculus  appeared  of  sufficient  import- 
ance to  be  entitled  a  new  method. 

T.  T.  W. 

Bimlej,  LancMhIra, 
KoT.  1, 1851. 

(7b  hs  eenihmed.) 


Erreta. 

Page  266,  col.  1,  line  7  htm  bottoa, 
after  "conunents,"  add  "  are  snbtsqoeatly 
offered." 

Page  807>  eol.  2,  Une  14,/or  •*  spheres," 
reed  "  spberios." 

Page  308,  ool.  2,  Unas  4  ind  14  froon  b^t- 
torn,  for  X  rsedX. 

Page  .310,  col.  1,  Ihies  5  and  22,  for 
"  Reik,"  reed  "  Keith ;"  alio,  >br  "  T.  H. 
Swale,"  reed  "J.  H.  Swale." 


HAaniaoK's  ■x.bctbo-maoiistio  bvoikb. 

(ProvUloBany  lUglitend  uoda  "TIm  Proteetlon 
of  lovenUoDt  AcV  lUl.) 

This  engine  acts  on  the  principle  of 
the  induced  msgnctic  power  of  a  com- 
pound coil  or  colls  of  insulated  wire  con- 
veying a  current  of  galvanic  electricitv, 
which  acts  upon  and  draws  within  a  suit- 
able aperture,  or  repels  therefrom,  a  plate 
or  a  series  of  plates  of  soft  iron,  or  a 
body  of  wire,  or  permanent  steel  mag- 
nets. Two  highly  important  advantages 
are  gained  bv  this  arrangement ;  1.  We 
succeed  in  altogether  avoiding  the  great- 
est impediment  which  has  hitherto  ex- 
isted in  the  economical  use  of  electro- 
magnetism  as  a  motive  power,  namely, 
the  retarding  influence  of  electro* mag- 
nets acting  on  each  other  after  the  bar- 
terv  current  has  been  cut  off:  for  as  there 
is  but  one  body  of  iron  or  steel  in  con- 
nection with  each  coil,  no  such  counter- 
attraction  can  nossiblv  occur.  2.  Another 
ipreat  superiority  of  the  principle  is,  that 


ldl«  Hbft^^'ll  #l61C*Xy6oS  EX^LOlifl* 


the  effect  df  tfeeoadtty  eurffenti  \i  teff 
much  redaoed;  and  where  permanent 
mai^ets  are  employed  t6  pitos  ^ithih  the 
coiltf,  the  iodneed  ethrrent  augments  the 
primary  current,  and  thus  a  considenlbffe 
taring  iq  the  eonsuni|)tion  of  the  mate- 
rials of  the  battery  is  effected. 

Other  advantages  possessed  by  our 
eugine,  we  will  briefly  point  oat : — 

1.  We  obtain  great  length  of  stroll 
in  engines  of  reciprocating  action,  and 
in  rotary  engines  an  almost  unlimited 
amount  of  power  may  be  obtained ;  the 
soft  iron  plates,  or  permanent  magnets, 
being  arranged  in  the  manner  of  an 
endless  chain,  with  intervening  non- 
magnetic bodies  passing  through  the 
coils,  over  drnms. 

2.  The  body  of  iron  or  magnet  acted 
upon  exposing  a  large  amount  of  sur- 
face, an  instantaneous  and  powerful  in* 
duction  of  magnetism  occurs ;  and  thus 
the  highest  speed  is  obtained. 

3.  By  employing  ft  compound  con- 
ducting material,  we  transniit  a  strong 
ourfentdf  electricity,  and  obtain  increased 
magnetic  effect. 

4.  The  Idrgef  the  engine,  the  greater 
is  its  economy,  which  is  directly  reverse 
to  the  fact  in  all  other poodes  of  applying 
electro- magnetism  hitherto  adopted. 

After  many  years  of  experiments,  we 
feel  great  satisfaction  iu  having  accom- 
plished so  much,  and  ascertained  the 
true  direction  iti  Which  improvements 
tn  to  be  made. 

We  have  no  hesitation  in  asserting, 
that  we  shall  be  enabled  to  obtain  motive 
power  by  our  electro-magnetic  engine 
fit  as  cheap  or  cheaper  a  rate,  and  much 
mo^  advantftgeoiisly,  than  can  be  done 
by  steam. 

C.  W.  HxaaisoN. 
J.  J.  Harrison. 
Iaricfi«1d-lodge,  Rlehmond,  Sutrey,  M«f  1,  1851. 


fRB   DRKbOl  SCrSPBNSION  BRXDGK   OVKR 
TUB  LBVCK. 

Sir, — Ih  the  course  of  an  autumn  tour 
through  Scotland  I  crossed  the  suspension 
bridge  on  Dredge's  principle,  over  the 
Lcven  near  Lochlumond,  and  was  led  to 
make  some  inquiries  about  it,  having  a 
lively  recollection  of  a  report  which  ap- 
peared not  long  ago  in  the  newspapers, 
that  this  bridge  had,  shortly  after  its  erec- 
tioDygivetiway.  I  was  much  pleased  to  find 
lihat  ther6  was  no  truth  in  ihe  report  ; 


fot  evet*  since  that  patriode  and  (iublic^ 
spirited  nobleman,  th£  late  Lord  Wes- 
tern, brotJght  this  clever  mode  of  bridge 
construction  under  the  notice  of  the  pno* 
lie,  I  had  taken  great  interest  in  its 
fortnrtes,  and  felt  the  strongest  possible 
conviction  that  it  was  as  sound  in  prin- 
ciple, as  cheap  and  convenient  in  practice. 
The  facts  of  thfe  ease  I  asc^ruincd  to  be 
simply  these : — The  centre  links  of  one  of 
the  main  chains  broke,  from  a  (law  in 
(he  metal ;  but  so  little  did  this  affbct  the 
general  stability  of  the  fttfobthre,  that 
persons  who  were  on  the  bridge  at  the 
time  did  not  observe  the  circnmstanee, 
and  the  traffic  over  it  wetit  on  frorfi  day 
to  day  without  the  slightest  interrtrption. 
Mr.  Dredge  has  since  done  away  vrith 
the  centre  links  altogether :  they  were 
not,  in  fact,  wanted,  and  the  bridge  is 
better  without  them.  As  it  is,  it  may, 
in  my  humble  opinion,  challenge  a  com- 
ftarlson  with  any  suspensioti  bridge  of  its 
dimensions  in  tne  United  Kitigdom. 
I  tuDf  Sir,  ftc. 

An  Enolis^  Tourist. 

Glasgow,  October  20,  1851. 


MR.  HOBBS'S   PICK-LOOK  BXPI.OIT8. 

Sir, — Will  you  allow  me  a  oorner  for 
a  few  words  about  Mr.  Hobbs  and  bis 
"  lock  picking,"  as  it  is  called.  I  would 
have  essayed  to  have  opened  the  Bramah 
lock  years  ago  if  it  had  been  possible  to 
have  done  so  with  one  faistrument,  which 
I  Understand  was  what  the  Messrs. 
Bramah  challenged  the  world  to  do.  It 
does  away  with  all  the  difficulty!  to  make 
use  of  several  instruments,  as  Hobbs 
did,  eaeh  representing  a  part  of  the  key. 
This  is  not  what  we  call  *' pickingi"  bat 
opening  aa  with  a  key.  Beskiea,  Mr. 
Hobbs  was  allowed  to  inspect  the  key  at 
bis  leisure ;  and  any  one  having  a  good 
memory  could  carry  in  his  mind's  eye 
nearly  the  positions  and  depths  of  the 
slits,  which,  if  known,  constitute  the  whole 
secret  of  the  affair.  I  mean,  in  short,  to 
say,  that  there  are  thousands  of  lock- 
smiths in  London  that  would  have  been 
ashamed  to  have  spent  (cutting  a  key  in 
sundry  parts)  as  many  hours  as  Mr. 
Hobbs  spent  days,  and  baviog  the  same 
facilities  allowed  them  aa  he  had. 
I  am,  Mr.  Editor,  yours  truly, 

Ak  Old  Fblb, 


tHfl  '*  JttmMA/'-'^RiKMTAx/  mtpnmsm&i 
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Sir, — In  page  193,  of  your  Magazine, 
you  introduce  an  extract  from  the 
Times  on  the  trial-match  between  the 
yachts  America  and  Titania,  with  the 
remark  that  both  yessels  are  built  upon 
the  wave-line  principle,  and  that  the 
merit  of  the  theory  of  constrnotion  is 
onra ;  that  of  best  carrying  it  out, 
alone  belonging  to  oar  transatlantic 
friends* 

Having  earefhlly  read  the  acconnt  of 
the  writer  in  the  Times,  or  so  mneh  of 
it  id  Is  given  in  your  Masfszine,  I  see  in 
it  no  Evidence  that  this  theory  has  been 
better  carried  out  in  the  America  than 
the  Tiidnia,  for  so  far  as  the  cut  of  the 
sails  is  concerned,  to  which  the  writer 
in  the  Timet  justly  attributes  much  of 
the  euperiority  of  the  Ameriea^  her 
success  is  clearly  irrespective  of  the 
wave- line  theory. 

The  simple  accident  of  the  mmfh 
greater  sifle  of  the^m«rt«a— her  tonnage 
being  more  than  doable  that  of  wk 
Titania, — ^appears  to  me  another  reMon 
fdr  the  sneeeM  of  the  former,  for  the 
larger  the  vessel  {ceteris  paribus)  the 
faster  she  will  sail  upon  a  it^ind,  o^ing 
to  the  circumstance  of  the  stability  or 
power  of  carrying  sail  increasing  with 
increased  dimensions  in  more  rapid  ratio 
than  the  tonnage  or  weight  to  be  moved. 
This  principle  is  acknowledged  by  the 
writer  in  the  Times^  who  states,  that  in 
an  English  yacht  race  the  time  allowed 
(or  difference  of  tonnage  would  be  fifty* 
five  minutes.  Whether  such  allowanee 
is  the  true  value  of  the  difference  I  know 
not;  but  supposing  it  to  be  00,  thtTtiania 
would  be  the  winner,  seeing  she  was  dnly 
fifty-one  minutes  behind  the  America, 
If  I  have  rightly  understood  the  meaning 
of  the'  writer  in  the  Times,  fb  his  state- 
ment fesarding  tonnage,  I  think  he  has 
not  dwelt  sufficiently  on  this  fact,  which 
would  lead  to  the  conclusion  that  a  yacht 
widi  the  lines  of  theTY/am'a,  if  enlarged 
to  the  scale  of  the  America,  and  having 
sails  of  similar  cut,  would  decidedly  take 
the  lead  of  the  latter,  and  manifest  the 
superiority  of  our  country  in  the  practice, 
as  well  as  theory,  of  naval  architecture. 
The  nautical  and  scientific  world  is  much 
indebted  to  the  spirited  proprietors  of 
diese  fine  yachts  for  this  truly  interesting 
frial  match  ;  I  hope,  however,  they  wm 

Sartfue  the  subject  further,  and  try  what 
ie  TUania  can  do  ^th  a  te(  of  new 


lails  oat  after  th«  ftahiim  of  thtfto  of  the 
Americom 

The  publication  of  the  lines  of  these 
two  vessels  would,  I  am  eonvineed,  tend 
greatly  to  the  advaneeroent  of  mlval 
arohiteeture^  and  I  should  hail  such  i;h 
event  ad  a  boon  to  the  country. 

Wic.  CtnnroiiTtt. 

Darlington,  10,  SO,  ll51. 

mm  "  AIISAICA."— PAACttCAl.  tXPtRT- 

MINTS. 

Sir,— Your  correspondent  "  M.  S.  B.'* 
offers,  in  last  week*s  Number,  some  Sug- 
gestions which  are  of  the  kind  we  might 
expect  from  one,  the  practical  nature  of 
^ho^e  sound  sense  id  only  equalled  by 
its  versatility. 

Before  reading  the  eonfhiunication 
alluded  to,  I  had  taken  a  walk  by  the 
Sernentine,  and  was  much  pleased  to 
fina  several  model  boats,  built  and  rigged 
like  the  America^  scudding  about  upon 
the  water  tinder  a  stiff  breeze.  The  fol- 
lowing idea  d^ctiited  to  me:— Let  us 
take  two  boats  made  of  gutta  percha,  six 
feet  long,  cast  in  the  same  mould,  and 
fepresenting,  a^  aecurately  a6  ptoAible, 
the  form  trf  the  Antericcfs  huH.  Call 
them  A  and  B,  and  rig  theih  precisely 
the  same. 

Let  them  be  tried  in  easy  winds,  until 
one  shows  a  decided  superiority  over  the 
other.  Suppose  A  proved  to  be  faster 
than  Bi  mw,  softening  B,  and  altering 
it,  let  it  be  matched  with  A|  until  it  is  so 
improved  as  to  be  deeidedly  superior  to 
its  former  oonqueror.  Then  begin  again 
tritb  A,  until  B*  voder  itt^new  form.  Is 
beaten ;  and  thus  proceed,  until  it  is 
found  impossible  to  make  the  worse  of 
the  two  exceed  the  other  in  swiftness. 
Let  the  last  form  given  to  the  victor  be 
called  C,  and  make  a  mould  bf  its  hull 
(in  plaster  or  other  substance). 

Cfonstruct  two  new  boats  from  this 
mould,  D  and  £,  and  let  the  object  of 
their  trials  be  to  ascertain  the  best  riff, 
as  that  of  the  pair  A  and  B  was  to  dis- 
cover the  best  hull. 

Let  a  false  deck  be  eonstructed  for 
each  vessel,  precisely  alike,  and  having 
the  masts  and  bowsprit  moveable  fore 
and  aft,  by  means  of  horizontal  screws, 
and  having  submitted  D  and  B  to  a 
similar  series  of  trials  and  modifications, 
let  F  be  the  rig  which  ultimately  sails 
the  fastest. 

Now  we  lAusi  nbi  OT^rate  the  redtlt 
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•0  obtained,  or  rapiHreH  tbo  ftict  that  it 
if  qoite  pootiUe  that  the  hull  C  and  the 
rig  F  may  not,  after  all,  be  the  best 
eonbinadon,  even  though  the  hull  and 
righaTo  retpectiTelr  been  prored  the 
bat,  and  it  may  be  tnat  some  one  of  the 
roodiflcationfl  of  A  or  B,  as  a  hnll  rigged 
with  tome  one  of  the  forma  of  D  or  £, 
wonld  be  superior  to  F  itself. 

Howe?  er,  we  may  be  pretty  sure  that 
were  sneh  a  series  of  experiments  entered 
upon,  the  boat  F  would  be  at  least  worth 
improving  upon ;  and  supposing  that  a 
priae  of  SOL  were  offered  for  a  faster 
model,  every  ehanee  of  fairly  testing  the 
ezoellenoe  of  F  would  be  ffiven. 

Experiments  like  these  nave  become 
possilue  only  since  we  have  had  at  com- 
mand a  nwierial  such  as  gutta  perehs, — 
cheap,  wsterproof,  light,  and  easy 
moulded ;  and  I  am  convinced  that  a  few 
pounds  expended  in  the  mode  now  sug- 
gested would  not  be  thrown  away. 
I  am.  Sir,  yours,  &o., 

John  Maggbeoor. 
Ttmple,  N«yemlMr  S,  18S1. 


BOAan      OF      HBALTH     ABPOaT     ON     TNB 

WATXB  IVFPLT  OF  TOWNS. 
(CoBtlnued  from  p.  a4S.) 

After  eonriderstion  of  Ae  toaroes  froni 
which  it  would  be  most  adTsntageoni  to 
obtain  a  supply  of  water  to  the  SBetropolis, 
the  qaastioD  nsxt  in  order  teens  to  Im  the 
manner  in  wliieh  that  water  should  be  dis- 
tribnted  to  the  inhabitanti.  The  Board  say 
hi  their  Report,  that  *'  when  making  provi- 
sion for  a  supply  of  water  to  a  town  popn- 
latioo,  we  deem  onrselTM  bound  to  eonsider 
fh  peculisrptlFatloDS  of  the  poorer  eltaiss;'* 
accwdingly  they  have  obtahied  aa  immense 
mass  of  eridenoe  on  tbe  subject,  all  of  it 
showing  the  miichieTOttt  oonseqeeooei  of 
the  present  defectlva  «yttem.  It  is  not  the 
least  of  oar  obligations  to  the  Board  tliat 
thay  liaTe  not  ibnink  from  entering  fully 
Into  particulars  of  inquiry,  disgusting  as 
are  many  of  its  details. 

There  are  parts  of  the  town  where  no 
supply  whaterer  Is  sfforded  by  the  water 
companies ;  in  other  parts  the  ooly  delivery 
h  firom  stand-pipes;  in  tlie  greater  part  of 
the  metropolis  a  day  or  two  days'  supply  is 
reeeifod  Into  butts  or  cisterns  to  be  drawn 
fhim  them  for  immediate  use. 

Jacob's  Island,  other  parts  of  Bermond* 
sey,  and  much  of  Rotherhithe,  are  instanced 
as  being  in  the  first  named  predicament. 
Mr.  Bowie,  in  his  rsport  on  Bermondsey, 
BMBtioBed,  In  speaking  of  Jacob's  Island, 
that  '*  fai  this  island  nay  be  seen  at  any 


time  of  the  day  women  dipping  water,  wUh 
pails  attached  by  ropes  to  Uw  bselca  of 
houses,  from  a  foul,  foetid  ditch,  its  banks 
coated  with  a  compound  of  mud  and  filtfa, 
and  strewed  with  offal  and  carrion,  the 
water  to  be  used  for  every  purpose,  culi- 
nary ones  not  excepted,  although  close  to 
the  place  where  it  is  drasm  ftlth  and  ref^me 
of  various  kinds  are  plentifully  showered 
Into  it  from  tbe  wooden  priries ;"  and  bo 
goes  on  describing  msny  other  **  abomina- 
tions highly  uijurious."  Dr.  Mllsoy  states, 
*<  that  the  people  hi  this  wretched  loeattty 
do  not  wtUmgly  submit  to  this  horrible 
grievance  I  can  testify  from  my  own  inqui- 
ries,*' and  mentions  the  instance  of  a  woasan 
who  had  expressed  her  willingnen  to  pay 
an  additional  twenty  or  twenty-four  shillings 
addition  to  her  rent  if  water  were  laid  on. 
Mr.  Grainger  thus  reported  of  Rodier- 
hithe,  "  it  is  also  particularly  characteriaed 
by  the  supply  of  water  in  it  being  oMMt 
deplorable.  Many  of  the  poor  depend  for 
their  supply  on  ditches  which  receive  tlie 
Thames  water." 

As  to  the  second  mode,  stsud-frfpes,  the 
Board  observe,  *' it  is  conuBonly  oonsldersd 
that  a  sufficient  and  even  liberal  arrangn- 
ment  is  made  for  tbe  poorer  daseee  if  sup* 
plies  of  water  be  brought  withia  their  reach 
in  public  fountains,  or  in  stand-pipes  plaoed 
in  their  streets  and  conru,  at  whieh  they 
are  allowed  to  help  themselves  gratis.  The 
notion,  however,  that  each  a  supply  csn  bo 
gratis,  is  wholly  erroneous.  As  compared 
with  what  may  be  accomplished  by  the  eup- 
ply  of  tbe  water  under  natural  or  artiftdal 
pressure,  they  are  highly  expensive,  and  to 
the  poorest  chases,  who  can  least  afbrA 
waste  of  what  is  their  only  propeity,^* 
namely,  their  labour ;  the  arnngeuMOta  » 
question  are  the  most  oppressively  ooetly — 
so  costly  as  to  set  ss  prohibitions  of  tho 
full  and  free  use  of  sndi  a  quantity  of  tho 
natural  element  as  Is  requisite  for  healtli 
snd  comfort." 

"  To  iUustrate  this,  we  might  tite  tho 
case  of  a  family  liring  at  one  end  of  • 
eourt,  having  to  fetch  their  water  from  m 
sUnd-pipe  at  the  other  end  of  the  court. 
The  more  frequent  case,  however,  would  bo 
that  of  families  liring  hi  upper  storiss  of 
the  old  and  higher  bouses  In  towns,  sb4 
having  to  carry  up  water  into  their  own 
rooms.  We  will  suppose  the  case  of  m 
family  living  on  a  third  or  fourth  floor,  and 
actualty  consnmiog  fifty  gallons  per  dimn.'* 
**  The  weight  of  water  alone  to  be  carried 
per  diem  wonld  be  ftOOlbs.;"  "  addono* 
fourth  to  this  as  the  weight  of  tbe  pitehor 
or  pail,  snd  the  actual  weight  carried  In 
4,37ft  lbs."  per  week.  *<  To  fetch  the  water^ 
and  carry  such  a  weight,  would  probably 
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nqiiire  the  amount  of  two  days'  labour 
in  the  woak/'  *' Suppose  tbe  labour  to 
be  performed  by  the  labourer's  wife,  and 
that  she  could  otherwise  gain  only  sixpence 
per  diem,  the  expense  of  listehiDg  and  car- 
rying will  be  a  shilling/'  **  The  conse- 
quence of  this  excess  of  labour  ii,  that 
though  the  water  be  brought  to  the  very 
door,  or  into  the  yard,  there  to  be  distri- 
buted  gratit,  tbo  labour,  that  is,  the  expense, 
•ets  as  a  restrietion  on  Ihe  use  of  the  com- 
modify  to  the  smallest  quantity  that  can 
•uAos;" 

It  appears  that  in  the  poorer  districts  of 
the  town,  especially  In  the  eastern  parts  of 
it*  the  supply  is  by  means  of  stand -pipes« 
Br.  Gavin  during  his  house-to-house  Tisita- 
tkii  found  that,  with  some  few  exceptions, 
"all    poorer  and  middle-class   houses  in 
Hackney,  fiethnsl-green.and  Shorediteh,  are 
supplied  as  I  haYo  mentioned/' — that  is  by 
stand-pipes.    He  goes  on  to  say,  that  **  the 
poor  preserve  the   water  either;  first,  in 
butts— cisterns  are  almost  unknown  (I  only 
mot  with  two  attached  to  the  dwellings  of 
tbo  poor  and   middte«classes   in  Bethnal- 
green,  the  one  was  a  large  coYered  butt,  the 
other  an  open  wooden  cistern  containing 
the  remains  of  cooked  flsh) ;  or,  second,  in 
small  tubs,  or  earthenware  jugs,  pans,  or 
sometimes  in    small  eroekeryware  bowls, 
and   sometimes  soup-plates.    Water  pre- 
served in  such  tubs  or  pans  is  nearly  always 
tsken  in -doors.     Sudi  vessels  are  never 
envered.   Even  where  there  are  small  butts, 
the  water  is  still  preserved  in- doors  in  small 
open  vesssls ;  when  there  are  tubs,  the  tubs 
are  frequently  stowed  away  below  the  beds. 
la  one  instanee  a  child  fell  into  one  of  these 
tube,  which  projected  from  below  the  bed, 
and  was  drowned." 

The  water  kept  in  cisterns,  even  those  the 
moat  carefully  attended  to,  is  universally  so 
poUutsd  that  in  the  more  wealthy  familiee 
wntsf  for  drinking  is  habitually  sent  for 
ftom  the  nearest  pump.  Dn  MUroy's 
report  enters  extensively  into  tbe  bad  effects 
of  storing  wuier  at  private  dwellings  in  the 
western  (Sstrictsof  the  metropolis;  he  stated 
that,  "amongst  the  most  serious  evils 
attoiiding  the  present  system  of  intermit- 
tent supply  of  water  to  the  dwellings  of  the 
poor  is  the  filthy  and  polluted  state  alike  of 
the  cisterns  and  butts  into  which  it  is  re- 
eeived,  and  of  tbe  vemels  in  which  it  is 
generally  kept.  Whether  the  cistern  or 
butt  be  in  or  out  of  doors,  it  is  usually 
unoovered,  and  consequently  exposed  to  all 
the  dust  and  smut  that  are  continually  fly- 
ing about  even  in  the  cleanest  parts  of  a 
la^  city."  He  mentions  "the  common 
practice  amongst  tbe  poor  of  dipping  their 
vsMels— no  matter  of  what  sort,  and  whether 


dean  or  otherwise— right  into  the  cistern 
or  butt  every  time  they  require  water." 
**  It  ieems  that  when  the  cistern  is  outside 
of  the  bouse  it  is  liable  to  the  same  horrible 
pollution  from  the  common  pracdce  of  par- 
ties wbo  live  in  the  upper  rooms  emptying 
everything  out  of  their  windows  into  the 
court  behind."    So  disgusted  are  even  the 
poorest  with  the  "  water  in  their  butts  or 
citterns  that  they  will  use  it  only  for  the 
purpose  of  washing,  and  unless  they  can 
catch  the  water  directly  from  the  pipe  when 
it  is  en,  they  are  oblige!d  either  to  beg  it  from 
some  neighbour,  or  (ss  is  frequently  the 
case)  get  it  from  the  public-house  whero 
they  deal." 

Dr.  Milroy  instances  many  othtf  IhetSy 
demonstrating  abominations  to  which  water 
in  cisterns  is  exposed,— most  of  them,  it  is 
true,  resulting  from  the  filthy  habiU  of 
many  amongst  the  poor,  not  on  the  mode  of 
the  water-supply;  and  observes^  that  "surely 
it  but  requires  the  fact  to  be  made  generally 
known  to  convince  all  of  the  urgent  necessity 
of  a  Government  surveillance  of  the  dwell- 
ings of  the  poor.  It  is  utterly  hopeless  to 
espect  the  correction  of  such  monstrous 
evils  in  any  other  way." 

Dr.  Gavin  was  asked—"  What  is  the 
effect  of  the  rotention  of  wster  in  close  atmo* 
spheres?"  "  In  nearly  every  place  whenever 
the  water  has  been  retained  for  a  day,  it  has 
become  offensive  to  the  teste."  The  water 
in  butts  or  cisterns,  as  generally  situated,  is 
"  always  exposed  to  the  impurities  floating 
in,  and  liable  to  be  deposited  from,  the  atmo- 
sphere, and  always  liable  to  be  contaminated 
by  the  absorption  of  foul  and  malarious 
air." 

The  Report  sUtes,  "  that  waters  of  tbe 
same  source,  and  composed  of  the  same  che- 
mical constituents,  may  be  largely  varied  in 
quality  by  exposure  to  different  atmospheres; 
and  it  rests  upon  the  evidence  of  medical 
observation,  that  impure  water  taken  into 
the  stomach  occasionally  produoea  mora 
sudden  and  violent  effects  than  impure  air 
intro  Juced  into  the  system  by  tbe  respiratory 
apparatus."  "It  may  be  stated  as  an 
aphorism,  that  they  who  drink  water  which 
has  stood  for  a  time,  or  been  exposed  in  a 
town,  drink  lown  air,  whilst  they  who  drink 
water  brought  direct  from  an  elevated  rural 
district,  without  exposure,  are  drinking 
ctnmtry  air,** 

A  great  variety  of  other  facts  prove  that 
the  present  mode  of  distriouting  water  is 
prejudicial  to  health,  and  onerous  to  the 
humbler  classes;  besides  which  the  Board 
adduce  many  examples  of  the  cosilincss  of 
the  apparatus  requisite  in  the  present  sys- 
tem. "Besides  the  great  importance  of 
U^  4utributory  apparatus  in  respect  to  the 


670 


BOARD  OF  HEALTH  SSPOBf  OH  THB  WATER  SUPPLY  OF  VOWVS. 


nhibrity  of  the  supplies » the  Tery  defects  ttf 
the  eiistfaif  sjstein  of  distribution  in  the 
metropolis,  and  the  necessity  for  the  con- 
itmction  and  maintenance  of  tanks  and  cis- 
terns to  receive  intermittent  supplies,  often 
oecasion  an  expenditure  to  owners  or  occu- 
piers equalliog,  and  exceeding,  the  rates  of 
charge  for  the  water  itself,  high  as  they  are. 
Thus,  in  new  houses  of  the  first-class,  the 
expense  of  cisterns,  together  with  their  8up<» 
ports  and  eonuected  apparatus  for  water- 
supply  and  distribution,  the  greater  pirt  of 
which,  under  a  proper  system,  would  ha?e 
been  dispensed  with,  generally  exceeds  100/. 
per  house.  At  the  usual  rate  or  interest  for 
such  property,  the  annual  charge  for  thtt 
outlay  would  be  6/.  10s.  But  to  this  must 
be  added  the  plumbers'  annual  bills  for 
repairs  of  dilapidations,  which  will  aug- 
ment the  charge  to  9/.  or  10/.  per  annum, 
apart  from  the  occupation  of  space,  the  pol- 
lution of  water,  and  the  expense  of  filtration 
or  of  obtaining  spring  water — the  charge 
for  the  water  itself  being  between  5/.  and 
6/.  per  annum." 

To  do  away  with  these  aereral  evils,  the 
Board  strenuously  advise  that  the  supply  of 
water  to  the  metropolis  should  be  eomiant 
in  its  delirery  into  CTcry  house,  and  to  the 
Mghest  of  its  floors. 

Water  is  already  supplied  on  the  constant 
tyttem  to  sereral  towns  in  Ghreat  Britain; 
"Pntton  and  WolTcrhampton  are  particularly 
mentioned  in  the  Report ;  also,  on  a  small 
scale,  In  London,  to  Rose- court,  Doekhead, 
and  a  small  part  of  Jacob's  Island,  Ber* 
mondsey. 

The  great  objection  made  to  this  mode  of 
supply  has  been  the  waste  of  water  that 
would  attend  it ;  the  Board,  therefore,  made 
much  Inquiry  on  tUfl  head.  Mr.  Coul- 
thart  states,  that  at  Ashton-under-Lyne, 
*' daily  experience  is  establishing  in  this 
part  of  England^nd  an  annexed  Table 
corroborates  the  affirmative  of  the  proposi- 
tion— that  a  constant  mfi  unlimited  supply 
la  by  far  the  cheapest  method  of  supplying 
a  given  number  of  dwelling-houses  with 
water ;  and  that  the  system  is  not  practically 
attended  with  that  wasteful  consumption  of 
the  precious  fluid  which  the  term  unlimited 
would  seem  to  imply."  "  Experience  has 
■atisfied  me"  that  *'  what  the  public  volun- 
tarily use  "  is  "  fbrty  gallons  per  bouse,  or 
•even  gallons  per  head  per  day,wh1ch  is  amply 
sufficient  on  the  average  to  meet  all  require- 
ments of  a  domestic  nature."  Mr.  Qoick 
says,  in  regard  to  Rote-court,  **  the  Com- 
pany have  also  been  gainers"  by  a  constant 
supply,  "  as  they  save  at  least  200  or  300 
gallons  of  water  daily." 

Ttte  Board  have  ascertained  that,  by  the 
pMidiit  syftem,  the  waste  of  water  io  the 


metropolis  is  enormous ;  the  quantity  deli- 
vered by  the  several  water  Companies  aaaount. 
lug  to  50  ptdlt  full  per  house  per  diem. 
"140  galiom  of  water  weigh  1,400  lbs.,  9t 
more  than  half  a  ton,  which  it  certainly  ex* 
oeeds  the  power  of  one  servant-of*  all- work 
to  carry  about  a  middle-class  house  from 
day  to  day.  In  the  higher  daas  of  houaea  a 
consumption  ai  more  Uian  100  palls  full  of 
water  from  day  to  day,  aeeording  to  tlM 
returns,  appeared  to  be  Impossible." 

"  Upon  the  consideration  of  the  state  of 
things  brought  to  light  up  to  this  point  bry 
our  investigation,  the  question  will  naturally 
arise  how,  with  such  extraordinary  waslo, 
and  consequenily  loss  of  pumping  power 
and  expense,  the  Ck>mpanlM  themselvea  d# 
not,  out  of  mere  regard  to  their  own  interoats, 
adopt  the  constant  system  of  supply  ? " 

**  The  answer  is,  that  it  would  be  wholly 
subversive  of  their  present  tystem  of  dbmrgm 
and  their  immediate  commercial  interests. 
If  the  constant  system  of  supply  were  adopted 
it  would  be  impracticable  to  have  numcrowi 
variations  of  the  heights  or  rates  of  ddivery, 
or  of  charges  for  delivery  at  high  or  Wir 
pressure.  Mr.  Wieksteed,  the  engineer  ta 
the  Bast  London  Water  Company,  eatimataa 
the  expense  of  pumping  by  tlie  Cornish  en- 
gine, in  London,  at  Is.  for  raising  80,00A 
gallons  100  feet;  or,  in  other  words,  9d« 
per  house  for  lifting  a  year's  average  supply- 
100  feet.*  But  his  Company'a  charge  for 
raising  the  water  more  than  14  fset  higii 
above  the  ground-floor  of  a  lower^^baa 
house  would  be  14s.,  or  eighteea  tinea  ttaa 
acknowledged  cost  to  the  Compaay;  and 
there  would  be  no  pretext  for  maiatainiDg 
such  rates  of  charge  under  the  system  of 
constant  supply  at  high  pressure." 

It  might  be  useful  to  Inquire  i^at  tiM 
quantity  of  water  may  be  which  a  gentle* 
man's  family  on  the  Continent  oonsomeay 
the  whole  b^ng  brought  Into  the  house  by 
hand.  To  add  ace  one  example,  in  the  aoatk 
of  France,  where  the  family  eontlsted  «f 
five  persons,  servant  Included,  the  daily 
provision  of  water  waa  usually  two  eana» 
holding  each  of  them  six  or  seven  gaUoaa. 
There  was  no  washing  of  linen  or  floors. 

The  rare  circumstance  has  hai^peood  la 
the  writer  of  this  of  having  twice  iahabHoA 
houses  in  London  where  the  supply  of  water 
from  different  companies  waa  constaot,  and 
In  a  third  house  where  there  was  a  coattant 
supply  of  spring  water;  in  no  inataaoa 
did  it  appear  tl)at  rervants  were  waatefvl 
of  water  because  the  supply  was  unlimited, 
or  that,  in  ordinary  circumstances,  there  waa 
a  greater  expenditure  of  water  than  #hera 
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tiM  npply  iru  totemlttetit ;  but  nt  the  itnne 
titee,  ezperfeoce  in  those  hooaes  indietted 
that  mtsaj  otmes  of  watte  would  be  to  be 
gvirded  a^inst  were  the  constant  system 
hitrodiieed  genendlf.     To  say  nothing  of 
the  miaehieroiis  propensities  of  ill-ednested 
ehildreo,  or  of  malfeious  tendencies  in  their 
■eniofs,  accidents  are  liable  to  produce  waste 
of  water  in  the  most  oarefnl  flimilies.     In  A 
dressing-TOom  of  one  of  the  aboYe-men- 
tioned  honsest  there  was  a  tap  withhi  a 
wash-hand  basin,  closeable  at  pleasure  with 
a  ping.    Sapnoeing  that  plug  to  be  with- 
drawn, and  the  tap  left  by  accident  open, 
water  wotld,  of  course,  mn  away  to  waste 
f^om  the  basin ;  it  wonld  be  the  same  frou 
any  ihik  oomamnieatiflg  with  the  house- 
driiici*    But  an  accident  that  happened  in 
that  honse  foggetCs  one  mode,  at  leasts  Of 
prerenting  waste  from  heedlessness.     On 
•n«  oeeatlon  the  tap  was  left  open,  the  basin 
doted  by  its  plngi  some  little  time  after* 
wards,  a  serf  ant,  in  the  pantry  below  the 
dteseing-rooni,  saw  water  nrnniog  through 
the  celling  I  the  dressing-room  was  found 
flooded.    From  a  eommon  sink  the  water 
woald  hate  rno  away  to  waete;  bat  were 
the  constant  enpply  adopted,  with  the  simple 
prohibition  of  placing  sinks  vnder  Water- 
taps,  the  nuisance  of  a  wetted  floor  woald 
ensure  attention  to  the  turning  off  the  water 
when  enough  for  use  were  drawn.    Doabt- 
lOM  other  equally  simple  eipedienti  wlH 
preeent  themselvei  to  nMohanici  for  obviat- 
ing watte  in  thil  way.    In  another  of  those 
bmes  the  tap  had  become  eorroded  or  worn 
o«t  s  water  dribbled  away  continually  ower  A 
tink.    Such  waste  would  be  usually  disre- 
garded; but,  considering  the  imperfection 
of  taps,  and  that  water  would  be  at  high 
preeture  upon  them,  the  lost  of  it  from  this 
aouree  would    doubtiest   be  considerable. 
These  evils  are  not  brought  forward  as  ob- 
jeotione  to  a  const-mt  supply— far  from  it, 
but  are  mentioned  merely  with  a  view  to 
indnee  attention  to  them,  to  that  a  remedy 
iMy  be  devised. 

ila  to  works  for  the  distribution  of  water, 
Ike  Board  report  that,  '*  though  the  elements 
of  tlie  toienoe  of  hydraulict  are  fixed  and 
eertaln,  yet  the  experissentt  on  which  the 
applieatioot  of  the  seienee  to  thit  particular 
pvirpote  are  founded  have  been  made  on  a 
▼ery  Umited  teale,  and  on  scanty  obsefva- 
tiknit.  The  practice  at  the  oommeneeraent 
•f  thete  invetti|ations  was  extremely  loose 
and  empirical.  Thit  is  evident  from  the 
widely  •Ttrying  arrangements  of  works  under 
aimilar  condiSont.  The  economic,  as  well 
aa  engineering  fsiluret,  in  part  owing  to  a 
teparatkm  of  works,  are  displayed  in  the 
results  of  inquiries  under  the  Health  of 
Jv^mm  Cwnmhiify  whcr%  oaf  of  50  lett 


of  waterworks  generAlly  construHed  by 
water  companies  ttnd(*r  local  acts,  in  onl^ 
six  instances  could  the  arrangements  be 
deemed  in  any  cotuprehensive  sense  good, 
while  in  13  they  appear  to  be  indifferent, 
and  in  82  so  deficient  at  to  be  pronounced 
bad»**  "  Such,  also,  is  the  public  inatten- 
tion and  ignorance  in  relation  to  this  clail 
of  works,  that  those  who  find  the  tteaiis 
have  no  standard  by  which  to  judge  Of  the 
extent  of  failures,  whirh  are  thf^refore  but 
little  heeded,  and  affect  but  little  the  pro- 
fessional reputation  of  englneert  etnployed 
on  such  works." 

'*  It  has  been  stated,  that  the  quantity  of 
water  now  delivered  into  the  metropolis  it 
nearly  forty -five  milliont  of  gallons  pit 
diem."  "  We  believe  thete  returns  to  be, 
Oh  the  whole,  correct.  Believing  this  to  be 
to,  it  follows  from  the  various  examinations 
of  the  quantity  of  water  actually  consumed, 
that  nearly  thirty  millions  of  gallons  are 
daily  pumped  into  the  metropolis  to  waste." 
"  If  this  large  body  of  water  could  Only  bh 
considered  as  so  mucli  wasteJ,  it  would 
represent  a  certain  amount  of  loss  of  sboney 
alone."  '*  But  the  actual  results  are  far 
ivorse  t  thit  water  Is  not  only  waste,  but  i 
positive  injury,"  '*  by  saturating  the  whole 
subsoil  with  fluid  refuse,  tending  to  gt'rieratft 
foul  and  highly  dangerous  gases ;  at  also  by 
rendering  the  basement  floort,  the  walls, 
and  yards  unduly  damp,  producing  til  those 
ill-effects  known  to  exist  in  connection  wltli 
swampy,  undralned  districts." 

Dr.  Angus  Smith,  in  hit  evidence  on 
water- pipet,  says — "The  use  of  iron  seentt 
essential  for  the  conveyance  of  large  bodies 
of  water  ;  the  use  of  other  materials  may  be 
better  suited  for  smaller  bodies.  It  is  the 
most  wholesome  that  can  be  tfsed,  although 
it  has  several  distd vantages  connected  with 
it,  arising  from  its  tendency  to  oxidize  on 
exposure  to  water  having  air  in  it."  "  Pipet 
which  are  well  supplied  with  oxygen  by  fill- 
ing and  emptying  with  water,  are  more  apt 
to  oxidize,  according  to  experience."  "When 
iron  is  covered  with  tin,  the  two  metals  unlt^ 
and  form  an  alloy  some  depth  Into  the  sur- 
face of  the  iron;  this  alloy  gradually  de* 
creases  in  its  amoant  of  iron  until,  at  the 
surface,  there  is  a  covering  of  pure  tin ; " 
'*  but,  from  the  imperfection  of  the  surface, 
and  the  method  of  covering,  holes  are  left 
excetsivel/  minute,  but  sufficient,  after  a 
long  time,  to  make  themselves  perceptible 
by  an  accumulation  of  oxide  of  iron.''  *'  It 
must  be  a  small  hole,  indeed,  which  will 
not  allow  of  the  passage  of  an  atom  of  oxy- 
gen." "Enamdled  surfaces,  I  suppose, 
liave  been  tried  for  large  pipes.  I  proposed 
a  mode  of  covering  with  pitch  for  the  Man- 
cheater  pipet^  trhlBil  teemt  to  be  ntefoli 
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■Miangli  there  ie  roMi  enmigh  fer  invention 
etill.  It  ooTen  them  with  a  hlack  ▼tmish, 
iHiich  it  alio  a  great  preeerfatiTe  to  the 
ontiide  of  the  pipe  if  the  oovering  ie  well 


Dr.  Angne  Smith  deeorihed  thU  mode  of 
eoating  water-pfpee  as  followi :— •**  The  pipe, 
ie  made  elean,  free  from  all  mat  and  earth» 
which  dfaiga  to  it  on  coming  from  the  mould ; 
the  deaoiog  ii  a  Tory  important  thing,  as 
the  snooess  rerj  much  depends  upon  it.  The 
iurCMe  is  then  oiled  with  linseed  oil,  in 
order  to  prescrre  it  till  it  is  ready  to  be 
dipped.  When  the  coating  is  to  be  made, 
tlM  pipe  is  heated  in  an  oyen  to  about  300^* 
wliich  should  also  ht  measured*  in  such  a 
manner  as  to  prevent  soot  from  coming 
on  it.    It  ,is  then  dipped  into  a  pin  of  gas 

Siteh,  and  kept  in  it  for  a  short  time,  until 
:  shall  have  taken  up  the  pitch  as  intimately 
ae  is  possible.  The  pitch  should  not  be  too 
hard,  so  bard  as  to  he  brittle ;  nor  ehould  it 
be  too  Boft,  so  as  to  adhere  to  anything ; 
when  it  becomes  too  hard  it  may  be  softeand 
by  adding  more  oil." 

**  When  the  pipe  is  taken  out  it  is  covered 
over  wiih  a  fine  black  varnish,  and  looks 
exceedingly  well."  "  I  wss  at  one  time  not 
inclined  to  think  it  of  much  value,  but  I 
saw  lately  one  which  had  stood  out  every 
seeeon,  and  was  still  in  very  good  order." 

The  Report  says,  that "  the  use  of  lead 
piping  and  lead  cisterns  has  long  been  ob- 
jeeted  to,  and  the  remedy  would  be  the  dis- 
use of  tbat  metal."  Many  instances  are 
given  of  the  oorroeion  of  lead,  and  of  the 
poisonous  (lulity  thereby  imparted  to  water 
prsserved  in  lead  dstems,  or  peesing 
through  leed  pipes.  '*  Iron  piping  is  alto- 
gether better  and  cheaper  than  lead,  and 
may  now,  it  appears,  at  no  great  additional 
expensct  ^  protected  from  oxidation  by  an 
earthenware  glaie.  But  for  the  obstinate 
prejudice  of  profeesional  men,  and  builders 
in  favour  of  the  most  expensive  materials, 
earthenware  would  have  been  manufactured 
and  used  for  the  distribution  of  water*  It 
was  so  used  by  the  Romans." 

Might  not  a  disregard  of  earthenware 
pipee  be  attributed  rather  to  the  imperfec- 
tion of  their  mannfhcture  than  to  obstinate 
pntiudice?  Of  late  they  have  been  well 
made,  and  are  coming  into  general  use, 
though  the  mode  of  connecting  their  lengths 
together  seems  yet  to  call  for  improvement. 

"  In  France  we  are  ioformed  tbat  earthen- 
ware pipes  have  been  laid  down,  and  have 
been  long  in  action  for  the  conveyance  of 
water  at  160  feet  pressure.  We  have  hady 
lor  purpoeee  of  experisaent,  earthenware 
pipes  made  which  have   only  broken   et 

"  Qneiy,  Msasgcd. 


1,500  feet  of  pressure.  Earthenware  is, 
however,  more  frangible  than  iron,  and  the 
hydraulic  shocks  of  the  intermittent  eup- 
plies,  which  often  shiver  the  strongest  oeet- 
iron  pipee,  will,  without  preeautioiie,  break 
earthenwere.  On  the  constant  system  of  sup- 
ply these  ooncussions  are  diminished;  bat 
by  the  expedient  pointed  out  by  Titru- 
vius,  which  would  in  the  preeent  day  he 
thought  a  novelty,  by  the  simple  use  of  an 
air-vessel,  the  effects  of  these  shodcs  are 
effectually  obviated." 

The  expedient  of  Yitmvins  was  that, 
"  over  the  venter  long  stand-pipes  shonld 
be  placed,  by  meens  of  whieh  the  violcnee 
of  the  air  may  escape." 

The  water  and  fire-extinguishing  works* 
devised  by  Sir  Samuel  Bentham  for  Porta- 
mouth,  nymouth,  and  Chatham  I>ockyardet 
were  not  provided  with  air-vssssls  other 
than  those  attached  to  tiM  foree-pumpe; 
but  Mr.  MitBhell,  late  engfaieer  at  Sheer* 
ness,  when  he  introduced  analogous  worke 
in  that  dockyard,  added  air-veeseia  an 
described  by  himself  ae  follows,  •*  The  air. 
vessels  are  placed  on  different  parts  of  tho 
lines  of  pipee,  end  are  esch  sixteen  times 
the  capacity  of  the  forcing-pumps,  so  that 
either  of  the  steam-eoginee  may  atop  a  f&w 
mfaiutes  without  being  materially  felt." 

The  Board  "have  obtained  eperfmeoe  of 
earthenware  pipes  in  use  for  water  diatribn- 
tion  in  Switaerland,  having  screw  eartlien- 
ware  stoppers,  end  earthenware  serew-joiate. 
The  prsetiesl  advantages  stated  from  the 
use  of  earthcBwara  pipee  for  water  distiih«* 
tion  are  derived  from  the  higher  non-ooa* 
ducting  power  of  the  earthenware,  the  conee 
quent  deUvery  of  the  water  in  a  eookr  stale* 
tiie  comparative  freedom  fh>m  euddea 
changes  of  temperature  and  eevero  ffwet» 
freedom  lh»m  oxidation,  and,  last  of  all, 
cheapness." 

Profmsor  Clark  appean  to  have  die- 
covered  a  simple  oMchanical  preventive  fier 
the  poisonous  effects  of  leaden  pipes  and 
cisterns.  Some  of  the  Bsgshot  water  had 
poisoned  the  Queen's  houndsi  **Ioblal— d/* 
he  says, "  a  specimen  of  this  water,  and  la 
a  few  days  came  to  the  unexpected  reealt 
that  filtration  would  eeparate  the  lead."  At 
a  marine  villa  of  Lord  Aberdeen's,  some  of 
the  servants  suffered  in  health  from  lead  ia 
water  derived  from  pipes.  Sand  filten  were 
put  up  ander  my  direction  at  this  villa, 
and  subsequently  at  Haddo-houee.  On 
making  inquiry  recently  of  his  lofdthlp"s 
agent  at  Aberdeen,  I  learn  that  the  filten 
have  been  in  use  ever  since,  and  that  the 
waters  have  been  tested  from  time  to  time 
without  any  lead  having  been  diecovered  ia 
them." 

It  U  sUted  that  osldatioa,  both  of  Wad 
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■•d  Iron,  if  1ms  wbOTe  then  U  a  eoDitant 
r«n  of  water  through  pipes  than  when  it  ii 
Intemitteot 

Glan  pipes  have  been  proposed,  snd  that 
tba  jnnctares  ihoold  be  made  bj  means  of 
glass  melted  by  the  blow- pipe;  bnt  thej 
have  not  yet  been  snbjeeted  to  sufficient 
trial  to  ascertain  the  ezpediencj  of  their  nse. 

Mr.  Stirrat  is  of  opinion,  thst  "  the 
New  Glssgow  Water-works  are  the  most 
eomplete  and  perfect  in  the  kingdom,  being 
self-acting  thronghout  by  the  self-scting 
slnicss,  invented  by  Jsmes  Maeinlay,  who 
coastrncted  the  Shaw's  Water- works  at 
Greenock.  Thns  snpposing  s  greet  fire  to 
tdce  place  in  Glasgow  (sonth  tide  of  Clyde), 
and  fovr  or  fi?e  times  the  quantity  of  water 
were  required  that  is  usually  given  ofT,  the 
moment  such  extra  qnantity  is  drawn  oiF 
the  main  pipe,  these  sluices  sot  from  the 
dty  on  the  reserroir  (fite  miles  distant),  and 
the  same  qusntity  as  is  drawn  oif  the  main 
pipe  In  the  dty  is  diaoharged  from  the 
reserroir  into  the  diitributing  -  tank,  and 
tikis  diseharge  will  oontinue  for  any  length 
of  time  required,  without  the  aid  of  any 
on#9  or  any  manual  labour  whatcTcr.' '  "  This 
apparafeus,  howerer,  would  require  to  be  aeen 
and  examined  on  the  spot  to  be  duly  appre- 
ciated." 

The  rendering  an  adequate  supply  of 
water  to  mains  self-acting  seems  a  desi- 
deratum of  first-rate  importance  in  regard 
both  to  the  effideney  and  to  the  economy 
of  eztenslTe  water-works;  Mr.  Msdnlay 
woidd  therefore  render  essential  serrioe  to 
the  designers  of  suoh  works  were  he  to 
publish  drawings  and  descriptions  of  his 
sluices,  which  appear  to  answer  so  well  their 
intended  purpose. 

Water-mains,  and  as  far  as  practicable 
aerrlce-plpes,  are  recommended  to  be  laid  at 
notices  than  three  feet  below  the  surflice  of 
the  ground ;  this  to  protect  them  from  firoet, 
and  also  in  streeta  from  the  jsr  of  oarriages 
passing  OTer  them. 

It  appeara  that  it  would  be  cheaper  to  lay 
a  aeparate  set  of  mains  along  each  side  of 
a  street  than  a  single  main  along  the  middle 
of  it ;  the  earing  would  arise  from  the  lesser 
quantity  of  serrioe-pipe  required  from  the 
side  than  from  the  middle  of  the  atreet; 
bnt  this  would  of  course  be  materially  in- 
fluenced by  local  circumstances,  such  ss  the 
width  of  a  street. 

The  Board,  and  many  of  their  witnesses, 
adTooate  the  carrying  mains  (aa  well  as 
aewera)  along  the  back  yards  of  houses,  in- 
atead  of  the  street  in  front.  This  innoTa- 
tion  is  grounded  on  the  custom  of  having 
uae  for  the  greatest  quantity  of  water  at  the 
backs  of  houses,  consequently  serricc- pipes 
havo  to  be  carried  at  oonsidmhle  expense, 


and  often  inconTenien€e#  seross  a  firont  arsa, 
then  through  the  house  from  front  to  bsdc 
Some  of  the  witnesses  seem  well  aware  that 
faihabitants  would  be  sTene  to  the  necessary 
invasion  of  their  premisee  whenerer  repairs 
of  the  mains  or  aewers  might  be  needed.  Be* 
pairs,  it  is  true,  are  of  rare  ooeurrenoe  In 
regard  to  water  mains,  whaterer  may  be  the 
ease  ss  to  sewers ;  but  this  innoration  need 
not  at  present  be  adTcrted  to. 

The  requisite  diameter  of  serrice-malns 
seems  to  he  very  much  less  under  a  constant 
supply  of  water  than  when  it  is  intermittent. 
This  is  accounted  for  by  its  being  necessary 
in  the  latter  system  to  give,  in  tlM  course  of 
an  hour  or  two,  the  whole  supply  required 
for  a  day's,  or  two  days'  consumptionv  In- 
stead of  spreading  it  over  the  whole  of  tiM 
time.  It  appears  from  Mr.  Martin'a  eri* 
dence  that,  under  the  present  system,  Ibr 
courls  containing  about  thirteen  houses,  "  it 
b  the  practice  to  lay  down  a  1^  or  2-indi 
pipe;"  whereas,  for  sudi  courts  he  findst 
under  tlie  constant  supply  at  Preston,  "a 
three-quarter  Inch  branch  main  more  than 
ample."  '*  I  have  not  been  in  the  haMt  of 
using  anything  smaller  than  half  an  Inch, 
although  I  know  aneh  to  be  the  ease  at  other 
works."  He  would  *'  not  hesitste  to  supply 
20  houses  from  the  same  pipe"  of  three* 
quarter  inches.  Mr.  Quick  laid  also  that, 
at  Preston,  a  1-inoh  pipe  served  "  the  entire 
side  of  a  long  street  of  some  35  or  40  houses.'* 
*'  That  in  the  middle  of  the  day  we  went  to 
the  last  house  we  examined,  and  asked  the 
person  whether  the  water  was  on,  md  we 
were  told  it  was  never  off.  That  was  a 
house  at  the  highest  end  of  the  street,  and 
the  flow  wss  very  free  from  a  half  indi  pipe." 
Mr.  Stirrat  said  that  the  sendee  pipes  "in 
Paisley  are  a  half  and  three-quarter  Inch ; 
in  Glasgow,  half-inch  in  almost  every  case 
of  domestic  supply  ;  and  in  StirUng,  only 
quarter*inch  lead  pipe— the  pressure  in  the 
latter  place  being  450  feet:  these  sosall 
pipes  are  found  to  be  quite  Isige  enough." 
To  whst  amount  differenoe  of  pressure  may 
in  other  instances  have  influenced  the  else 
of  pipes  required,  does  not  appear. 

The  Report  states  ooUateral  advantagee 
that  would  result  from  the  system  of  oonstant 
supply — the  sppUcation  of  it  to  ventilation, 
as  engine  power  for  industrial  purposes ;  lor 
the  extinguishment  of  fire ;  for  washing 
streets  and  the  fronts  of  houses. 

As  to  ventilation,  the  Report  runs  thus : 
"  In  a  consideration  of  the  means  of  im- 
proved ventilation,  the  want  haa  been  much 
felt  of  a  convenient  power  for  the  continued 
and  regular  application  of  small  forces,  as 
one-horse,  half-horse,  man,  or  boy-power. 
Ventilation  dependent  on  the  ssosnt  of 
heated  air,  or  on  thermometrieal  eondidoni 
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of  the  iltilioflpbe^e,  is  Irregultfi'  and  niicerttftk 
iii  Its  aciton,  and,  at  the  titne  whet  it  is 
iHost  needed,  utterly  fails.  For  this  reason 
We  hate  fonnd  it  necessary  to  recommend 
the  application  of  mechanical  power  for  t^ft- 
tilation,  as  indispensable  for  lary^e  buildings, 
or  places  containing  considerable  nnmbers, 
When  regularity  in  the  snpply  of  pore  air, 
or  the  di^harge  of  vitiated  air  is  to  be  en- 
sured with  certainty.  A  small  power  waA 
required  to  work  a  pump  for  Tentllating  the 
Hospital  for  Consumption  ;  hydraulic  power 
was  recommended,  but  in  consequence  of 
the  expense  or  difficnlty  of  obtaining  a  suffi- 
cient quantity  of  Water  delivered  at  high 
service,  a  small  steam  engine  has  been  nsed, 
to  which  has  been  attached  a  new  contriv- 
ance for  s^lf-regulation.  Steam  engines 
require  to  be  examined  at  short  intervals, 
and,  for  continuous  work  through  the  night, 
require  two  attendants.  "  Very  small  powet 
would  suffice  for  the  regular  ventilation  of 
priticte  houses ;  to  such  purposes  hydraulie 
power  would  seem  peculiarly  applicable.'' 
(7b  5e  eoniinuid.) 


STIRLTNO'a  PATBNT  llCPROVKMEirrS  IN 
THE  MANUFACTURE  OF  MKTALLIC 
8HBRTS,  IN  COATING  llBTALft,  IN  ME- 
TALLIC  COMPOUNDS   AND   IN    WELDINO. 

(Specification  enrolled  July  31,  1851.     See  ante 

p.  134 ) 

The  fl  rst  of  these  improvements  in  the  manu" 
facture  of  metallic  sheets  is  the  use  of  polished 
rolls  to  such  sheets  as  are  either  intended 
for  being  coated  with  other  metals,  or  after 
such  sheets  have  been  so  coated  ;  and  this 
improvement  is  more  particularly  appli- 
cable to  iron  plate,  either  coated  or  to  be 
coated  with  tin,  zinc,  or  other  of  the  more 
fasibfe  metals.  After  the  plates  ofr  sheets 
of  iron  have  been  cleaned  by  pickling  or 
otherwise  in  the  usual  way,  they  are  to  be 
passed  between  polished  rollers,  using  snffi- 
dent  pressure  to  smooth  the  surface  with- 
out injuring  the  quality  by  producing  brit- 
tleness;  and  as  Iron  is  of  such   different 

gualities  as  regards  its  ductility,  both  when 
ot  and  cold  (according  to  the  district  from 
whence  the  ore  is  procured,  and  peculiari- 
ties of  make,)  no  absolute  rule  respecting 
the  aUiount  of  pressure  can  be  given,  but  a 
little  practice  will  enable  a  workman  to 
judge,  and  care  is  to  be  taken  that  the  rolls 
are  clean.  The  plates  so  polished  are  then 
to  be  dipped  in  the  usual  manner  into  the 
metal  or  alloy  Intended  for  the  coating. 
After  the  plates  or  sheets  have  been  coated 
with  any  metal  or  alloy,  they  are,  where  a 
high  degree  of  smoothness  is  desired,  again 
passed  between  polished  rolls,  the  degree  of 
preiiure  being  oarefnlly  regulated  io  as  to 


ilirMd  pfoduMng  brittlencss.  It  II  not  kaaett* 
tial  fhitt  the  shetrts  of  metal  Should  be 
passed  between  the  smooth  rolls  before  coat- 
ing, but  it  it  preferred  that  sUeh  should  be 
the  ease. 

The  first  Improrement  in  ccteting  metals 
or  alloys  of  metaM,  With  other  metals  Or 
their  alloyi,  rfclates  to  coating  iron  with  tin 
or  its  alloys  after  the  iron  has  been  coated 
With  zinc.  For  this  purpole  the  sheet, 
^late,  or  other  form  of  iron,  pretloualy 
eoated  with  zinc,  either  by  dipping  or  by 
depositing  from  solution*  of  zinc,  is  taken, 
and  after  cleaning  the  surface  by  washing  in 
acid  or  otherwise,  so  as  to  remove  any  oxide 
or  foreign  matter  which  would  Ititerfere  with 
the  perfect  and  equal  adhesion  of  the  more 
fusible  metal  o^  alloy  with  which  ft  Is  to  be 
coated,  it  is  dipped  into  melted  tin  or  any 
suitable  alloy  thereof  in  a  perfectly  fluid 
state,  the  surface  of  whl<^  it  covered  with 
any  suitable  material,  such  as  fatty  or  oily 
matters,  or  tht  chloride  of  tin,  so  aa  to  keep 
the  surface  of  the  metal  free  from  oxidation; 
and  such  dipping  is  to  be  conducted  in  a 
like  manner  to  the  process  of  making  tin 
plate  or  of  coaUhg  Iron  with  fine.  When 
a  fine  Surface  Is  required,  the  plates,  or 
sheets  of  iron  coated  with  zinc,  may  be 
passed  between  polished  rolls  (as  already 
described)  before  and  after,  or  either  before 
or  after  they  are  coated  with  tin  or  other 
aillOy  thereof.  It  is  preferred  in  alt  cases 
to  use  for  the  coating  pure  tin  of  the  de- 
scription known  as  grain  tin. 

Another  part  of  the  invention  eonslstt  In 
covering  (either  Wholly  or  in  part)  zinc  and 
its  alloys  with  tin,  and  such  of  its  alloys  as 
ire  sufficiently  fusible.  To  effect  this,  the 
following  is  the  process  adopted : — A  ahaeit 
or  plate  of  zinc  (by  preference  such  as  has 
been  previously  rolled,  both  on  account  of 
Its  ductility  and  smoothness)  Is  taken,  and 
after  cleaning  its  surface  by  immersion  in 
hydrochloric  or  other  acid,  or  othervrise,  it 
is  dried,  and  then  dipped  or  passed  In  any 
convenient  manner  through  the  melted  tin, 
or  fusible  alloy  of  tin.  It  is  found  desirable 
to  heat  the  zinc  as  nearly  as  may  be  to  the 
temperature  of  the  melted  metal  previona  to 
dipping  it ;  and  to  conduct  the  dippfng*  or 
passing  through  as  rapidly  as  is  consistent 
with  the  thorough  coating  of  the  zinc,  to 
prevent  as  much  as  possible  the  zinc  becom- 
ing alloyed  with  the  tin.  It  is  recommended 
also  that  the  fin  or  alloy  of  tin  should  not 
be  heated  to  a  higher  temperature  than  la 
necessary  for  its  proper  fluidity.  The  metal 
thus  coated,  if  in  the  foi-m  of  sheet,  plate, 
ot  cake,  can  then  be  rolled  down  to  tin 
required  thickness ;  and  should  the  coating 
of  tin  or  alloy  be  found  insufficient  or  Im- 
ptrhttf  the  dipping  la  ^  be  repeatod  ai 
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ftbofe  deferfbedi  and  the  rolling  alio,  if  de- 
tired,  either  for  smoothing  the  tnrfiiee  or 
Ikrther  redacing  the  thickness. 

Another  part  of  the  intention  consists  in 
eoatiog  lead  or  its  alloys  with  tin  or  alloys 
thereof;    The  process  is  to  be  eondocted  as 
before  described  for  the  coating  of  sinc^  and 
the  surface  of  the  lead  is  to  be  perfectly 
clean.     The  lead  may,  like  the  zinc,  be 
dipped  more  than  once,  either  before  or 
after  being  reduced  in  thicknels  by  rolling; 
The  hydrattlic  press  may  be  advantageontly 
etnployed  ih  the  process  of  coating  lead  or 
its  alloys  with  tin  or  its  alloys ;  and  as  thia 
process  is  already  practised  and  well  ander- 
stood,  as  applied  to  the  cbating  of  lead* pipe 
with  tin,  it  is  only  necessary  to  remark  that 
a  die  or  orifice  must  be  nied  of  sneh  length 
nd  width  as  will  allow  an  itigot,  cake,  or 
sheet  to  be  tmmkd.    On  both  sides  of  this 
cake  or  sheet  melted  tin  is  to  be  poared  into 
a  suitable  receptacle,  as  is  well  understood 
ill  the  making  of  pipe ;  but  where  only  one 
fide  or  porttoh  of  the  eake,  ingot,  or  sheet 
is  fo  be  tinned,  a  partition  or  dirision  should 
be  placed  to  confine  the  melted  tin,  so  that 
It  shall  only  be  applied  to  that  portion  6f 
the  lead  which  is  required  to  be  tinned. 
Where  a  smooth  surface  is  required,  the 
cake  or  other  form  of  lead  is  to  be  passed, 
while  in  a  heated  state,  through  a  collar  df 
sfiitable  bard  atid  smooth  material,  sneh  aa 
bardetted  steel  or  Iron,  kept  as  cool  as  may 
be.     Where  a  strong  coating  of  tin  is  re- 
quired, the  lead  so  coated  is  to  be  passed 
through  melted  tin.    Such  coated  lead,  or 
its  alloyi,  may  be  reduced  by  rolling  ;  and 
whfere  the  lead  so  coated  is  to  be  redoced  to 
extreme    thinness,  the  further  coating   Is 
adfantsgeously  given  after  the  coated  metal 
has  been  reduced  to  some  extent  by  rolling. 
Any  number  of  additional  coatings  may,  in 
a  similar  manner,  be  given,  according  to  the 
purpose  for  which  the  coated  lead  is  re- 
quired.   In  coating  lead  or  its  alloys  with 
tin,  it  is  recommended  that,  for  purposes 
where  a  surface  of  lead  is  to  be  avoided, 
pure  tin  should  be  used.     When  lead  Is 
alloyed  with  antimony,  sine,  tin,  or  other 
metal,  to  render  the  lead  more  hard  than 
lead  in  its  ordinary  state,  the  tin  coating 
may  alio  be  some#hat  hardened  by  alloying 
with  zinc  or  other  suitable  hardening  metal. 

Lead  and  its  alloys  may  also  be  coated 
with  tin  or  its  alloys  of  greater  fusibility 
than  the  metal  to  be  coated,  as  follows  : — 
The  cflike,  or  other  form  to  be  coated,  ia  to 
be  placed  as  soon  after  catting  as  may  be 
in  an  iron,  gun  metal  or  other  suitable 
mould,  or  if  this  cannot  be  conveniently 
d6be>  the  surfaces  are  to  be  cleaned  and 
prepared  for  the  reception  of  the  coating 
llieul,  either  by  ptetionsly  tinnlog  the  MN 


faee  or  by  applying  other  anitable  material 
to  facilitate  the  union,  as  heretofore  prao» 
tiaed.    At  one  end  of  the  mould  is  to  be 
attached  chambers  of  more  than  sufficient 
capacity  to  contain  the  quantity  of  metal  td 
be  used  for  coating,  which  may  with  ad- 
vantage form  an  integral  part  of  the  mould, 
or  such  chamber  may  surround  the  mould, 
and  by  one  or  more  sluices  or  valves  in  sneh 
chamber  or  chambers,  the  melted  metal  is  to 
be  allowed  to  run  on  to  the  surface  of  the 
metal  to  be  coated,  when  the  metal  is  to  be 
coated  on  one  side  only.     When  it  is  io- 
tended  to  coat  the  metal  on  both  atdea.  the 
▼ertieal  position  will  be  found  convenient, 
and  the  coating  metal  ia  to  be  formed  into 
a  chamber  or  chambers  attached  to  the 
mould,  and  to  be  introduced  into  the  lower 
part  of  the  mould  by  opening  a  alnice  or 
valTe,  sufficient  space   being  left  on  each 
aide  of  the  cake  or  other  form  to  allow  of 
the  coating  being  of  the  required  thickness : 
the  sluice  or  Talve  ahoold  be  of  nearly  the 
width  or  length  of  the  cake  or  other  form, 
and  the  melted  metal  should  be  allowed  to 
flow  into  the  bottom  of  the  mould.    (Mr. 
Stirling  here  observes,  that  he  ia  aware  that 
lead  has  been  previously  coated  with  tin  by 
pouring  tin  upon  the  lead,  and  also  by 
pressure,  and  that  he  does  not  therefore 
claim  the  coating  of  lead  by  aoch  means.) 
The  surface  of  the  plate  or  eake  ought  to  be 
smooth  and  true,  and  the  mould,  if  horizoi^- 
tal,  to  be  perfectly  so,  and  if  upright,  quite 
perpendicular,  so  as  to  insure  in  either  case 
an  equal  coating.    The  surface  of  the  lead 
should  also  be  clean,  and  it  will  be  found 
advantageous  to  raise  its  temperature  to  a 
point  somewhat  approaching   the   melting 
point  of  tin  or  of  the  alloy  employed  for 
coating,  as  by  this  means  the  union  of  the 
two  metals  is  facilitated.  Itia  recommended 
also,  that  a  somewhat  larger  quantity  of  the 
tin  or  alloy  than  is  necessary  for  the  coating 
of  the  lead  or  other  metal,  or  alloy,  should 
be  employed,  and  that  when  the  requisite 
thickness  of  coating  has  been  given,  tbe 
flow  of  the  coating  metal  be  stopped,  as  by 
this  means  the  impuritiea  on  tbe  aurfaoe  of 
the  tin  will  be  preyented  pissing  through 
the  opening  on  to  the  surface  of  the  cake ; 
tbe  chamber  or  chambers,  should  be  kept  at 
such  temperature  as  to  ensure  the  proper 
fluidity  of  the  coating  metal.     Zinc  and  its 
alloys  may  in  like  manner  be  coated  with 
tin  and  ita  alloys,   by  employing  like  ap. 
paratas  to  that  just  described  for  coating 
lead  and  its    alloys,    and  it  constitutes  a 
part  of  tbe  invention  thus  to  co  t  zinc.  The 
coating   of  zinc  with  tin,  howLver,  is  not 
elaim^,  that  having  before  bejn  done  by 
pouring  on  tin. 
Another  part  of  the  inrention  conslsti  in 
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OMting  zinc  and  its  tlloyi  with  tin  and  its 
alloys  by  pressure.  For  tliis  pnrpoie  Mr. 
Stirling  talces  a  suitable  piece  of  sine  or 
alloyed  sine  (by  preference  prefionsly  rol- 
led), and  wben  it  is  desired  to  coat  it  on 
both  sides  with  tin  or  alloyed  tin,  he  takes 
•  piece  of  rolled  tin  or  alloyed  tin,  of  svA* 
eient  dimensions  to  cooBpletely  corer  the 
iIm.  He  then  sobjects  the  metal  so  placed 
to  pressure,  to  obtain  perfect  contact :  and 
iar  this  purpose,  when  making  sheets,  he 
employs  rolls,  and  rolls  out  the  two  metals 
to  the  extent  desired. 

The  last  part  of  the  iuTention  relates  to 
Mm  employment  of  sine  when  welding  to- 
gether plates  or  other  forms  of  iron,  which 
is  principally  applicable  when  piling  iron. 
-Thin  sheet  sine,  placed  betwaen  the  layers, 
has  been  found  to  answer  well ;  but  the 
use  of  calamine,  in  the  form  of  powder 
or  paste,  is  preferred.  In  the  latter  ease 
the  paste  may  be  formed  with  water,  to 
which  a  small  quantity  of  borax  may  be 
added  ;  the  paste  can  then  be-  applied  with 
a  brush  or  otherwise,  to  the  snrfisees  of 
the  plates  or  other  forms  of  iron.  A^ddi- 
tional  stifliBess  and  toughness  are  produced 
by  this  process,  and  cold  short  iron  is 
heUered  to  be  more  particularly  benefited 
thereby. 


MR.  HODGBS'S  PATENT  POWBR  AOCVMULA- 

TOK.8. 

The  following  description  of  the  engrav- 
Ings  which  accompanied  Mr.  Hodges's  com- 
munication  in  our  last  Number  was  acci- 
dentally omitted : 

Tig.  1.  The  Accumulator  in  its  normal 
ptate,  1  foot  long. 

Fig.  2.  The  Accumulator  stretched  to  its 
tDoris'n^  maximum  ;  vis.,  6  feet. 

Fig.  3.  End  view. 

Fig.  4.  Section  at  A : 
A,  The  151  India-rubber  tubes,  extending 

from  B  to  B,  and  looped  at  their  end^. 
BB,  End  boards. 

CC,  Cords  which  pais  throogh  the  boards, 
and  are  attached  to  the  loops  at  the  ends 
of  the  tube? . 


SFBOincAnoMs  or  bnglibh  patents  bn- 

BOLLBD    DUEINO    THB    WBBB,   BNDINO 
IfOTBMBBE  5,   1851. 

Jonathan  We  ago,  of  Wednesbury, 
eoach  and  axletree  smith.  For  etrtam  fm- 
prwememU  m  relliMiy  atid  other  eorrimgm. 
Patent  dtted  April  26,  1851. 

ne  first  part  of  this  luTention  relatos  to 


a  method  of  constructing  breaks  for  railway 
carriages  and  trucks  of  all  deacrlptiona,  which 
are  brought  into  action  againat  the  rail  or 
wheel  by  the  buffer-roda  being  puahed  in. 
The  break  blocks  are  suspended  frona 
the  firsming  of  the  carriage  or  truek  la 
auch  a  position  that  when  the  bullbr  of  the 
carriage  is  pressed  back,  it  is  caused  to  aeC 
directly  on  a  lerer  connected  to  the  break- 
blocks,  and  thereby  force  them  into  oontaet 
with  die  rail  or  wheel,  so  as  to  eflbet  the 
stoppage  in  rapid  successlou  of  eaeh  car- 
riage in  the  train,  and  thereby  diminiah  the 
seiious  consequences  resulting  from  oolll- 
sion  of  the  train  with  another  trdn,  or  wHh 
any  object  on  the  line. 

The  aecond  part  of  the  invention  oonalstB 
in  constructing  railway  and  other  earriage 
axles,  by  casting  them  of  metal,  whioh  la 
capable  of  being  rendered  malleable  by  an- 
nealing. For  this  purpose  the  patentee  pre- 
fers to  employ  that  deseription  of  steel  lor 
the  making  of  which  a  patent  was  granted, 
on  the  7th  February,  1851,  to  WilUaai 
Oniona,  of  South wark  (see  «i/e,  p.  lS6)v 
and  to  use  a  core  for  the  purpose  of  Bsaking 
the  axles  hollow.  The  process  of  annealing 
is  performed  in  the  customary  manner,  and 
the  time  occupied  for  it  will  vary  according 
to  the  thickness  or  substance  of  the  axle  to 
be  annealed. 

CIMmt. — 1.  The  mode  described  of  cans- 
ing  breaks  to  be  brought  Into  aetioa  when 
the  buffers  of  railway  earriagea,  railway 
trucks,  and  other  railway  earriagea  ara 
pressed  back. 

2.  The  making  of  the  axles  of  railway 
and  other  carriages  by  casting  them  in 
metal,  and  annealiBg  the  same. 

Daniel  Dalton,  of  Spon-laae,  Weat 
Bromwicb.  For  improoemimit  tippHoMo 
to  ret/may*.    Patent  dated  April  26,  1851. 

These  improTements  consist  of  Taiiov 
construetlons  and  combinations  of  raSIa,  end 
longitudinal  Iron  bearera  or  sleepers,  to  be 
laid  end  to  end  on  the  ballast,  so  aa  to  form 
in  effect  firm  continuous  iron  bearings  end 
rails.  The  drawings  exhibit  Tarious  forsaa 
of  rails,  H,  T,  and  U-ahaped,  eombined 
with  wrought  or  cast  iron  lengltudiBal 
sleepers,  and  secured  by  keys,  or  bolts  and 
nuts,  the  sleepers  being  in  every  case  made 
of  forms  adapted  to  the  particular  naethod 
to  be  employed  of  seouring  the  rails.  The 
sleepers  or  bearers  for  bridge-rails,  whan  of 
wrought  iron,  are  roUed,  and  when  of  eaat 
iron,  are  cast  with  a  hollow  central  rib  or 
longitudinal  projection,  which  fits  into  tlie 
hollow  of  the  rail;  and  the  rail  may  be 
secured  to  them  by  ▼ertical  bolta  paaaing 
through  the  flangea  on  the  edgca  of  the  mil, 
or  by  hoiisontal  bolts  throogh  the  rail  sad 
the  rib  of  the  longitudinal  bearer.     The 
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gufa  of  the  line  ii  presenred  by  tie-rodi,  in 
tha  oaoal  manner,  and  tha  raiU  and  baarera 
mnat  bo  laid  so  as  to  break  joint  with  each 
other. 

CMm.— Tha  Mfaral  oonatrnetions  and 
oomblnationa  of  longitudinal  baarera  and 
raila  deacribed. 

BsKJAMiN  Htam,  of  Manchaater,  tailor 
and  clothier.  J'br  eer/oln  improv§meni»  in 
tkt  m$ikod  of/MMiening  dowm  irousen  or 
QtAer  mrticlet  if  wtarimg  appartl.  Patent 
dated  April  26,  1851. 

Hie  inproTed  method  which  forma  tlia 
ivbjeet  of  thia  patent  ia  equally  applicable 
to  tronaera,  gaitera,  overalla,  &o.t  and  oon- 
aiata  In  the  employment  of  an  elaatio  band 
attached  to  the  lower  baclL  part  of  the  arti. 
de,  and  paaaing  aronnd  the  front  of  the 
heel  of  the  boot,  ao  aa  to  iceep  the  trouaera 
down  to  tha  heel,  and  prerent  their  rising. 

Cta<M. — ^The  fastening  down  of  trousers 
and  other  similar  artielea  of  wearing  apparel, 
by  the  employment  of  a  atrap  of  India-rub- 
ber, or  oUier  suitable  elastic  material  at- 
tached to  the  lower  extremity  thereof  in 
aoeh  manner  aa  to  draw  the  back  part  of 
the  aame  dose  to  the  heel  of  the  boot,  the 
said  atrap  acting  againat  the  front  part  of  the 
heel  of  the  boot  or  ahoe,  inatead  of  under 
the  aole  as  customary. 

John  Coops  Haddan,  of  Bloomabury* 
square,  civil  engineer.  V^  impro9€ment» 
<•  ihtp^rwmnmU  wajf  ofrailwayi,  im  raU* 
way  tmd  othtr  cafTuyet,  and  tn  Me  mmw- 
fmtiwn  Qf  p^Ur  macki  to  he  uted  m  mai^- 
imff  emrriagea  wnd  other  ortielti.  Patent 
dated  April,  26, 1851. 

1.  Tlie  "  improTcments  in  the  permanent 
way  of  raiiwaya,"  conaista  in  constructing  it 
of  two  foraas  of  rails  or  bars  of  iron  to  be 
uaad  with  each  other,  one  form  constituting 
the  rail  and  part  of  the  aleeper,  and  the 
other  form-  the  remaining  portion  of  the 
aleeper.  The  two  porttona  are  connected 
togdher  at  an  obtuse  angle,  at  the  apex  of 
which  ia  the  raii,  and  the  tie-rods  are  ao 
forosed,  aa  not  only  to  preaerro  the  gauge 
of  the  line  of  raiU,  but  also  the  angle  at 
which  the  two  portiona  whieh  constitute  the 
rail  and  bearer  are  in  the  first  instance  set. 
InooDstrocting  permanent  way  according  to 
thia  iuTention,  care  must  be  taken  to  make 
the  junction  of  the  two  **  forma  or  bara  of 
iron''  break  joint  with  each  other  respcc- 
tirdy. 

2.  The  improTcments  in  "  railway  car- 
ringaa,'*  consist  in  constructing  their  sides 
or  eads,  or  other  parte  by  combining  or 
cementing  piecea  of  any  auitable  composi- 
tion, or  other  material  squeezed,  pressed,  or 
moulded,  so  aa  to  cooatitute  the  framing 
and  coTeringy  or  the  framing  covering  and 
lining.    Sir.  Haddan  prefers  to  employ  for 
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thia  purpose  papiar-mach^  pulp,  which  ht 
moulds  to  the  required  shape,  forming  also 
at  tlie  same  time  any  mouldings,  or  orna- 
ments which  may  be  desired.  Tlie  moulded 
framing,  panela,  &c.,  formed  in  thia  manner 
are,  when  dry,  to  be  saturated  with  linaeed  oU^ 
and  baked,  in  order  to  render  them  waters 
proof,  as  is  wdl  understood.  Or,  instead 
of  producing  the  framing,  &o.,  by  the  me- 
thod just  described,  sheets  of  pspier  macho 
may  be  employed,  and  the  mouldings,  cor- 
nices, or  ornaments  produced  by  cementinf 
on  successive  slips  of  paper,  until  tha  re- 
quired form  ia  obtained. 

3.  The  improvements  in  "ocher  car- 
riages," are  improvementa  upon  a  deeiga 
provisionally  regiatered  by  Mr.  Hadd«Q, 
February  1,  1851,  fbr  "  a  handle  apparatus 
for  omnibua  roof,"  and  conaitt  in  connect- 
ing the  upright  and  horizontal  portions  of 
the  hand  rail,  by  a  curved  or  elbow  pteee, 
so  that  the  hand  of  a  peraon  mounting  tha 
roof  of  an  omnibus  may  lie  elided  freely 
dong  the  said  rdl,  and  in  jointing  the  niu 
to  the  roof  by  a  hinge,  or  other  contrivance, 
ao  that  when  not  required  for  use,  or  whm 
the  carriage  is  passing  under  a  gateway,  tho 
rail  may  be  folded  down  flat  upon  the  roof. 

4.  llie  "improvementa  in"  the  manu- 
facture of  papier  mach^,  coadat  in  formiof 
aheets  thereof  by  cementing  together  sue* 
oessive  layers  of  paper,  by  meana  of  Jef- 
frey'a  marine  glue,  or  other  suitable  com- 
position, each  aheet  as  Uid  on  is  subjected 
to  pressure  under  a  steam-heated  anrface,  to 
express  the  superabundant  cement,  and 
evaporate  the  volatile  pnrtiona  of  the  aame, 
when  the  preasure  is  removed,  another  aheet 
of  paper  is  cemented  on,  and  this  procese  la 
continued  until  suflldent  thuHcness  has  been 
obtained.  When  the  paper  ia  of  ao  absorb- 
ent a  nature  as  to  neutralise  the  effect  of  the 
cement,  the  aheeta  should  be  saturated  with 
cod  tar,  naphtha,  or  other  suitable  materid^ 
previous  to  their  being  cemented  together. 

jAifaa  Nasmtth,  of  Patricroft,  engi- 
neer, and  Hbebbrt  Mintok,  of  Stoke- 
upoo-Trent,  China  manufacturer.  For  im^ 
provemenis  in  maehinerp  or  apparoiut  to 
be  employed  in  the  mmm/aeture  of  tUee^ 
bricke,  and  other  artielee  from  dUintegra- 
ted  or  puteerixed  clap.  Patent  dated  Ap;  i' 
26,  1851. 

The  machinery  whieh  forms  the  aubjee 
of  thia  patent  ia  ao  contrived  as  to  effect  the 
supply  and  compression  of  the  day-dutt 
between  the  dice  and  the  removal  of  th^ 
finiahed  brick  by  the  continuoua  rotation  c  f 
the  mdn  ahafL  The  upper  die,  by  whi<  h 
the  compreaaion  is  effected,  is  actuated  by 
an  ecsentric,  and  thua  a  preesure  ia  obtained 
which  is  well  calculated  to  cause  the  com- 
plete expulaion  of  dr  from  aosongst  the 
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partidef  of  clay;  and  two  cami  on  the  fame 
Bbaft,  with  the  aid  of  lerer  connections, 
cause  the  movements  of  the  lower  die  and 
moulding  plate  necessary  for  raising  the 
finished  brick,  and  bringiog  the  moulding 
plate  along  the  sarface  of  the  table  in  a  fit 
position  to  receive  a  new  supply  of  pulve- 
rized material.  The  continuous  rotation  of 
the  shaft  then  causes  the  descent  of  the 
ppper  die  npoo  the  lower  one,  which  will  by 
this  time  have  arrived  at  its  position  of  rest, 
and  a  repetition  of  the  several  movemento 
just  described  again  takes  place.  The  whole 
apparatus  may,  if  thought  desirable,  and  in 
order  to  effect  the  more  perfect  exclusion 
of  atmospheric  air  from  the  brick  or  article 
in  process  of  formation,  be  placed  in  a 
chamber  from  which  the  air  has  been  ex- 
hausted. The  hopper  would,  in  that  case, 
require  to  be  elongated  to  such  an  extent  as 
to  allow  its  top  to  project  above  the  air-tight 
chamber. 

C/aim.— The  employment  or  nse  of  me- 
chanical power,  in  the  condition  of  conti- 
nuous rotary  motion,  to  produce  a  reciprp- 
eating  action  for  the  purpose  of  consolidating 
or  compressing  disintegrated  or  pulverizea 
day  into  the  form  of  bricks,  tiles,  and  other 
like  articles,  and  to  perform  the  other  seve- 
ral functions  of  the  machine,  successively  as 
described,  and  also  (if  preferred)  the  placing 
of  the  said  press,  when  employed  for  the 
purposes  named,  in  a  chamber  from  whicl) 
the  air  has  been  extracted. 

Benjamin  William  Goodi,  Richard 
BoLAND,  and  Jamks  Nxwman,  of  Bir- 
mingham. For  itnprovemenU  in  ckaint, 
chtuH-pinM,  sufivel$,  brooches,  and  other 
fatienings  for  wearing  oppareL  Patent 
dated  April  29,  1851. 

1.  These  improvements  consist  in  em- 
ploying a  chain  in  combination  with  a  cap 
or  shield  of  a  pin.  The  chain  is  attached 
to  the  pin  by  means  of  an  eye  of  sufficient 
size  to  admit  the  chain  to  pass  freely  through 
it,  and  an  ornamental  drop  is  fixed  at  one 
end  of  the  chain,  which  drop  has  a  hook  or 
other  fastening  to  connect  it  to  a  part  of 
the  chain  intermediate  of  the  two  ends,  so 
that  when  so  connected  the  cap  shall  be 
held  secure  on  the  point  of  the  pin,  and 
the  pin  will  be  retained  in  the  dress  till  the 
hook  is  released.  The  novelty  of  this  part 
of  the  invention  consists  in  combining  a  cap 
or  shield  by  means  of  a  chain  to  a  pin,  as 
^eicribed. 

2.  The  invention  consists  in  raiding  pieces 
of  sheet  metal  into  such  forms  that  when 
foldered  or  brazed  together  they  shall  form 
connected  links  of  a  chain  ;  and  it  is  the 
forming  chains  in  such  manner  which  con- 
stitutes this  portion  of  the  invention. 

3.  With  relation  to  "swivels,"  several 


improved  or  novel  mpdev  of  constnictioii 

are  described.  The  first  improvement 
consist*  in  forming  t)ie  swivel  with  a  part  of 
its  ring  attached  to  a  sliding  bolt  moved  by 
a  spring,  which  has  a  tendency  to  keep  the 
ring  of  the  swivel  in  an  unbroken  state ;  by 
pressing  down  the  sliding  bolt,  the  swivel  U 
opened,  and  again  closes  when  the  pressure 
is  removed.  Anothejr  improyem^nt  in 
swivels  consists  in  using  a  sliding  bolt  or 
pin  to  lock  that  part  of  (he  rin^  whic|| 
opens;  in  this  case  alfo  a  spring  is  em- 
ployed to  keep  the  parts  together.  A  third 
improTcment  consists  in  causing  part  of  the 
ring  to  move  laterally  on  an  axis,  the  two 
portions  being  held  in  their  closed  position 
by  a  screw  or  spring  ;  and  a  fourth  improve- 
ment consists  in  forming  one  porUon  of  the 
ring  of  a  swivel  to  slide  within  the  othcf 
part  in  the  manner  of  a  bolt,  the  sliding 
portion  being  kept  in  its  dosed  state  by 
means  of  a  coiled  spring. 

4.  The  improvements  have  relation  to 
brooches,  and  consists  in  protecting  the  points 
of  the  pins  by  shields  which  are  acted  on  by 
springs,  several  modifications  of  this  ar- 
rangement being  shown.  Under  this  branch 
of  the  invention,  the  patentees  also  specif 
an  improved  fastening  which  consists  of 
two  ornamental  buttons  or  surfaces,  each 
provided  with  pin«  like  brooches,  and  con- 
nected together  by  a  strip  of  elastic  mate- 
rial. The  use  to  trhich  this  fastening  ia 
applied  is  to  connect  together  two  parts  of 
a  dress  or  other  article  of  wearing  appareL 

5.  An  improved  fastening  for  bracelets, 
the  ends  of  chains,  &&,  is  described.  The 
£sstening  consists  of  a  hook-and-eye  and  a 
slide,  by  which  the  parts  are  prevented  from 
becoming  disconnected. 

6.  The  improvements  have  relation  to 
covered  or  other  buttons  in  which  the  shank 
consists  of  a  cross-bar  of  metal,  the  shell 
of  the  button  being  in  the  form  of  a  ring. 
The  bar  is  formed  with  forked  or  open  ends, 
and  the  connection  between  the  shank  and 
shell  is  effected  by  compressing  the  optn 
ends  of  the  bar,  so  as  to  embrace  that  part 
of  the  ring  or  shdl  which  has  been  placed 
between  the  forked  ends. 

Henrt  Lukd,  Esq.,  of  the  Temple,  en- 
giteer.  For  improvementt  in  propelltn^. 
Patent  dated  April  30,  1851. 

This  invention  consists  of  an  improved 
under- water  propeller,  a  full  description  of 
which,  with  engravings^  will  be  given  in  an 
early  Number. 

Philip  Wbblsy,  of  Birmingham,  manu- 
facturer. For  itnprovemente  in  the  manu- 
facture ofboott  and  shoes,  and  in  rendering 
the  said  manufacture  waterproqf;  also  in 
the  machinery  and  materials  to  be  u^^d 
therein.    Patent  dated  April  30,  ^851. 
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The  improTementi  oompnlieiided  under 
tfaif  patent  ere —  ' 

1.  A  method  of  feetenin^  on  the  heels  of 
boots  and  shoes  bj  means  of  a  donble-ack- 
hig  press,  by  whioh  the  holes  are  pieroed, 
and  the  nails  necessary  fqr  securing  the 
parts  together  inserted. 

2.  A  new  maonfactare  of  rasped  leather 
and  India-rubber  or  gntta  perehe*  which 
the  patentee  calls  "compound  leather/' 
The  parings  and  waste  pieces  of  leather  are 
employed  for  this  purpose,  which,  hsTing 
been  washed,  are  forined  into  blocks  with 
suitable  adhesive  matter,  rasped,  again 
washed  to  remove  the  glue,  dried,  and 
mixed  in  e  suitable  apparatus  with  gutta 
pereha  or  India- rubbu',  and  then  pressed 
into  sheets,  which  are  afterwards  to  be  em- 
ployed in  the  same  manner  as  ordinary 
leather. 

3.  A  method  of  waterproofing  boots  and 
shoes  by  means  of  thin  sheets  of  gutta  per- 
eha, which  are  warmed  on  a  last  to  bring  to 
the  exact  shape  of  the  boot  or  shoe  to  whioh 
they  are  to  be  applied. 

Clainu, — 1.  The  application  and  use  of  ^ 
double* acting  press  for  the  purposes  named. 

2.  The  application  and  use  of  perforated 
pieces  or  slides  containing  piercers  and  man- 
drils, either  separately  or  combined. 

3*  The  application  and  use  of  a  press,  in 
combination  with  perforated  pieces  or  slides 
containing  piercers  and  mandrils,  or  either. 

4.  The  system  or  mode  of  treating  the 
scraps  or  parings  of  leather  in  the  manner 
described,  and  the  mode  of  reducing  them 
to  pulp  or  raspings. 

5.  The  use  of  scraps  or  parings  of  leather, 
combined  with  or  united  by  gutta  pereha  or 
caoutchouc. 

6.  The  system  or  mode  of  waterproofing 
boots  and  dioes. 

Fktbr  Aumand  Lbcomtb  db  Fom- 
TAiMBMORBAU,  of  Finsbury  and  Paris.  Fbr 
impr09em€ni$  in  the  manufaetur§  of  fuel, 
(A  commnnnioation.)  Patent  dated  May  3> 
1851. 

This  iofention  consists  in  manufacturing 
charcoal  from  the  small  branches  of  trees, 
annual  plants,  all  kinds  of  refuse  of  wood, 
s|ieli  as  tan,  shavings,  saw^dust,  &c.,  and  in 
combining  the  same  with  other  infiammable 
substances. 

"IThe  branches  are,  in  order  to  their  con- 
version to  charcoal,  subjected  to  several  dif- 
ferent operations ;  the  first  of  which  consists 
in  partially  carbpnisiug  them  to  facilitate  their 
subsequent  pulverisation;  the  next  opera- 
tion is  to  pulverize  the  carbonised  branches, 
which  is  effected  by  means  of  rollers  revolv- 
ing around  a  centre  in  a  circular  trough; 
they  are  then  impregnated  with  coal-tar,  or 
other  simiiar  bituminous  or  resinous  inb- 
ataiioee»  and  well  aiied  into  a  paste }  the 


mixture  is  then  compressed  into  blocks^ 
which  are  finally  subjected  to  carbonization 
in  close  pots  in  s  suitable  furnace,  into 
which  the  pots  cpntainiog  the  moulded 
charcoal  are  introduced  on  carriages  running 
on  rails  laid  down  in  its  interior.  The  pots 
are  placed  on  the  carriages,  (wo  of  which 
are  introduoed  into  each  furnace,  and  the 
process  of  carbonization  is  effected  by  the 
heat  generated  bj  the  ignition  pf  the  gases 
arising  from  the  moulded  eharooal.  When 
the  charcoal  ceases  to  give  off  any  gaSf  the 
process  i*  considered  cqmpleted* 

Coke- dost  nay  be  also  treated  in  a  simi- 
lar manner,  and  a  good  fuel  thereby  pro- 
duced, the  qaality  of  which  maybe  improTed 
by  the  addition  of  ocal-dost  ii^  quantities 
varying  according  to  the  nature  of  the  pro« 
duct  desired.  A  charcoal  having  a  meteUtc 
sound  may  be  produced  by  treating  eoke- 
dust  of  good  quality  as  above  desoribed,  and 
then  immersing  it  in  cpsl-tar,  and  subjecting 
it  to  carbonization  in  closed  vessels,  repeat- 
ing the  immersion  and  cBrbonizatlon  until  it 
ceases  to  incresse  in  weight. 

In  order  to  obviate  the  difficulty  which 
occasionally  exists  in  igniting  charcoal  of  a 
elose  texture,  the  patentee  sprinkles  the 
blocks,  previous  to  the  final  CarbonizatioUf 
with  a  solution  of  some  salt  capal^le  of  melt- 
ing, crackling,  or  decomposing  under  the 
influence  of  heat ;  or  he  mixes  the  salt 
with  the  charcoal  in  a  state  of  powder,  and 
thereby  produces  in  the  carbonized  blocks  an 
furtificisl  porosity. 

O/atiMs.— 1.  The  earbonizing  the  small 
branches  of  trees  and  other  animal  plants, 
Snd  the  refuse  qf  sU  ligneous  suhstanoes,  by 
means  of  the  apparatus  described. 

2.  The  pulverising  of  carbonized  small 
branches  of  trees  and  animal  plants,  and  the 
refuse  of  all  ligneous  substances,  as  de- 
scribed. 

3.  The  mixing  of  carbonised  and  pul- 
▼erized  email  branches  of  trees  and  animal 
plants,  and  the  refuse  of  all  ligneous  sub- 
stances by  mesns  of  the  apparatus  described. 

4.  The  Hiottlding  of  carbonized,  pulver- 
ized and  mixed  email  branches  of  trees, 
aniinal  plants  and  re^se,  and  all  ligneous 
substances,  by  mesne  of  apparatus  de- 
scribed. 

5.  The  mode  of  csrbonisiog  in  close 
vessels  the  carbonized,  putrefied  (We  in 
orig.)  mi^ed  and  moulded  small  branches 
of  trees,  animal  plants  and  refuse  of  ligne- 
ous substances  by  means  of  the  apparatus 
described. 

6.  The  mode  of  rendering  charcoal  more 
easily  inflammable  by  n^eans  of  an  artificial 
porosity.  (By  a  clerical  error  the  word 
'*  animal "  is  throughout  the  claims  substi^- 

tatsdAtf  "snnusl/') 
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ThomM  Onenwood,  maohlnist,  and  James  War- 
barton,  -worsted  spinner,  both  of  Leeds,  York,  fbr 
eertidn  improvwnents  in  naehioery  for  drawlttf 
and  eomUng  wool,  silk,  flax,  hemp,  and  tow.  No- 
TMBber  3 ;  nx  months. 

Qeorge  Pergnsson  Wilson,  manager  of  Frlee's 
Patent  Candle  Company,  Vamrhall;  Dvrfd  Wil- 
son, of  Wandsworth,  Esq. ;  James  Chllds,  of 
Pntney,  Esq. ;  and  John  Jackson,  of  Vauxhall 
aforesaid,  gentleman,  for  improvements  in  presses 
and  matting,  and  in  the  proeess  of  and  apparatus 
iat  treating  fttty  and  oily  matters,  and  in  the  mann- 
Hwtars  of  candles  and  night-lights.  Korettber  3 ; 
fix  months. 

Planeois  Marie  Lanoa,  of  Paris,  fbr  improTo- 
Aunts  la  apporatas  for  holding  and  drawitig  off 
aVrated  liquors,  and  In  maoUnery  for  iUUng  vessds 
with  aKrated  liqnors.    November  3;  six  months. 

Honnr  Tigurs,  of  Camden-town,  MIddlssex,  engi- 
neer, mr  loBproTements  in  boflbrs,  grease  boxes, 
nslo-boxes,  and  springs,  and  in  approdsges  to  rail- 
way engines  and  carriages.  No?ember  4 ;  six 
months. 

Jnlos  Praneols  Dorey,  of  Harre,  in  the  Repoblio 
of  France,  gentleman,  for  improvements  in  illumi- 
nating the  dials  of  docks  and  other  instruments  in 
which  dlsls  are  employed.  November  4;  six 
months. 

Theodore  Kosmann,  of  Cranbonme-street,  Mid- 
dleeex,  for  improvements  in  brooches  and  other 
droit  baleniags.    November  4;  six  months. 


Hennr  Hussey  Vivian,  of  Llangollen,  Glamorgan, 
Esq.,  for  improvements  in  obtaining  niefcd  and 
cobatt.    NQfVsmber4;  six  months. 

Joseph  Robinson,  of  the  Ebbw  Vale  Irm  Com- 
pany, and  Charles  May,  dvil  engineer,  of  Gt. 
George-street,  Westminster,  and  Inlliam  Thomas 
Doyere,  civil  engioeeri  of  Boeloa^qain  station, 
for  Improvements  in  the  peflhaAoat  way  of  Ml- 
ways.    November  6 ;  six  months. 

George  Dismore,  of  ClerkenweU-green,  Middle 
sex,  jewoUer,  for  improvements  in  locks.    Novem- 
ber 6;  six  months. 

Robert  Boswick,  of  Tunstall,  Stafltod,  builder 
for  certain  improvements  in  the  making  or  mann* 
flu^uring  brick  and  toes,  or  quarries,  and  in  con- 
atmctlng  ovens  or  kilns  fbr  burning  or  flrlngbrieka,- 
tiles,  and  qnarriee,  and  other  articles  of  pottoiy 
and  earthenware.    November  6;  six  months. 

Alexander  Doall,  of  Greenwich,  Kent,  civfl  en- 
gineer, for  certain  improvements  in  railway  oon- 
stroction.    November  6;  six  months. 

Michael  Leopold  Pamell.  of  31,  UtUe  Qneen- 
street,  Holboiai,  Middlesex,  Ironmonger,  for  certain 
improvements  In  locks.  November  6 ;  six  months. 

William  Thomas,  of  Exeter,  Devon,  engineer, 
for  certain  improvements  in  the  constmction  of 
apparatus  and  maehlneiyfor  economising  ftiel,  and 
in  the  generation  of  steam,  and  in  msehlnery  for 
propelling  on  land  and  water.  November  6;  six 
months. 
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Proprietors' Names.  Addresses.  Bobjeett  of  Dedgn. 

Dcnne,  Dray,  and  Co...  London  Bridge Enamelled  gu  cooking 

ratuB. 

W.  HamUl,  J.  Kdly, 
and  N.  D.  Maillard ...  Dublin  ..........m..».m...............  Portable  flax  -  breaking 

oemtcUng  mill. 

W.  Forbes  .................  Ellon,  Aberdeenshire...............  Drain  pavement 

Edward  Fhipson .........  BlrmJngiwn... ... ... ...... ... ...... ...  Metallic  bed-sacking. 

W.  Rekhenbach ........  Borou|p^-raad Reflector  gas-lamp. 

W.  King..............,^....  Littlebury,  Saffron  Walden  ......  Bee-hive. 

F«  8.  Bremmer  .........  Camden-town ........................  Oblique  pen-holder.    . 

Henry  Woolf  .............  Houndaditch Easy  cap. 

WXKXLT  LIST  Of  PXO VISIONAL  nxeiSTXATIOVS. 

William  Bealea  ..........  Arlington- street,  Camden-town.  Portable  cdoni^box. 

M.  A.  Holden  ...........  Birmingham...  ...m.... m...  Double  signd-lamp. 

Lambert  and  Co. ........  Portman-street Vertkal  pianoforte-brace 
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I    BOSS'S  FATKNT  lUFROVBMENTS  IN  WOOL-COHBINO  MACHINERY. 


m 

(See  ante  ptget  S66  ft  NO.) 

The  Importance  of  the  iipprov^men^  ap^cift^d  vi>4^r  ikU  patent  t^  tlie  wppl- 
eombing  business,  calls  upon  us  for  a  fuller  description  of  them  thaa  we  were  able  to 
giTfi  at  the  time  of  the  enrolment  of  Mr.  Boss**  specificationt 

I,  Th9  first  imprpvemenUi  described  b»ve  r^Ution  %9  ib»  iMcbiii^  for  formiRg  the 

wool  into  sheets  of  a  nearly  uniform  thickness,  technically  known  as  the  **  sheeter/' 
and  consist  chiefly  in  combining  with  the  ordinary  sheetiug-drum  or  cylinder  rollers, 
designated,  from  their  resemblance  to  porcupine  quiUii,  **  porcupine  rollers ;"  these 
rollers  having  thfir  |eeth  or  guiJlf  set  in  rows,  ayd  the  fpws  of  one  roller  gearing 
or  taking  into  ^  spac^  Ixtwean  tl^  rows  of  thf  other. 

Fig.  1  is  a  slf^-dsf a^9P  of  %  shee(ii|||-Diachine  ttias  ^^Mlmoted : — VF  is  the  general 
framework  upon  whifih  |be  sersvu  working  parts  of  the  npaabiDe  afe  moanted.  A  is  the 
main  or  sheeting-driim  or  oynQder  ^i^  is  studded  with  fQw§  of  oombs  or  '*poreapiae  " 
teeth  a,  a,  a,  the  length  and  fineness  •f  which  are  y^T\p4  fcc^ding  to  the  length  of  the 
staple  of  the  wool  or  other  material  to  be  operated  upon.  Instead  of  the  rows  consistiog 
eadi  of  a  single  set  of  teeth,  two,  three,  or  more  sflts  n|sy  be  combined  together.  The 
nomber  of  wires  which  may  be  placed  on  one  line  shpald  vfry  with  the  quality  of  the  wool 
or  other  material.  In  long  staple  machines,  the  ufMuber  fnay  vary  from  four  to  ten  or 
more,  and  in  short  staple  machines  from  five  to  tventy  pr  more  per  inch.  BB  are  two 
Anted  feed-roUers.  CO  two  porcupine  combing- rfUers,  by  f>hioh  t|ie  wtfol  is  partly 
combed  while  passing  from  the  feed-roUers  to  the  furfaas  pf  the  sheelip|^-dmm ;  an  end 
elevation  of  the  porcupine  combing-rollers  on  an  enlargq^  seale  is  giv^n  at  fig.  8<  The 
teeth  ec  are  $et  in  rows,  and  the  rows  of  one  roller  ^ke  or  ^ear  Into  the  snagu  between  the 
rows  of  the  pther.  D  is  a  grooved  gnide-roUer  for  prereiitipg  tM  ▼ool  ^  <>^®r  material 
escaping  the  cota^ing  action.  The  wool  or  other  ma(ieiial  is  (aid  bf  ^be  attendant  prenly  upon 
the  upper  lurface  of  an  endless  web  G,  whic^i  wof ks  over  the  ftiulinr  lpe4'roUer|  and  a  plahi 
roller  H  wbi^t^  is  ii^oun^  in  bearings  on  the  fcoat  of  the  maoki)^,  Tl)f  feed-fipllers  gra- 
dn>dly  supply  the  wool  |bus  spread  upon  the  en4(^fs  wyb  %»  the  ^wp  naKUpfpe-oombing 
rollers,  whese  it  is  pertly  combed  and  separated,  an4  being  |p  prepared  ^  |s  IsM  bold  of  by 
the  teeth  of  the  sheeting- drum,  by  which  it  is  still  furtlifr  fravp  #fU  Oa  Recount  of  the 
greater  velopity  wi|h  wpich  the  surface  of  the  sbee|i|tg-4niai  tffTeUt  When  a  sufficient 
quantity  of  |be  wool  or  other  material  has  bepn  thw  coUtftM  an  tlie  sail^  of  the  drum, 
it  is  remove^  by  the  attendant  passing  a  booked  ro4  scraps  (he  si|f||jpa  of  the  drum,  and 
raising  up  ope  end  of  the  sheet,  wb^  the  vb^  Vsy  be  easily  stripped  off  and  removed, 
being  thenia  a  fit  ftate  for  being  supplied  to  ^  pofub-fillipg  s^aphiA*  npat  to  be  descxibed. 

A  modification  of  this  sheeting- ma«hiP9  fs  represented  ii|  fi^  6  and  4;  which 
differs  fron|  it  in  this,  that  it  is  fed  froni  both  en^s  :-•- 

In  this  modificatioa  a  double  sat  pf  lpedif||f-rpllars  is  emplpyaid*  so  that  the  machine 
may  be  fed  from  both  epds.  Tbfsp  rollers  are  grooved  and  gear  in|o  porcupine  combing- 
rollers  similsr  to  those  before  described,  which  are  followed  by  bra«h  cylinders  or  grooved 
guide- rollers.  A  is  the  sheeting-dram  as  befiM'e.  3B  the  fitted  leed*;'ellers.  CC  the  porcupine 
combing-rollers,  which  gear  into  tbp  flnte^  opfs.  PD  are  the  eropved  guide-rollers.  FP 
are  brush  cylinders,  which  may  in  the  casf  of  leng  work  be  4ispeosed  with.  G6  are  tlie 
endless  webs  upon  which  the  wool  is  laid.  The  framing  an^  gearing  by  which  the  several 
parts  are  put  in  motion  are  omitted  in  tiie  drawings  for  the  purpose  of  clearly  eshibiting 
the  more  important  working-parts  of  tbe  mpehliie.  The  arrangement  of  sbeetiog-machtaes 
just  described,  in  so  far  as  regards  the  employment  of  a  fluted  feed-roller  in  conjunction 
with  a  porcupine  eembiog-roller,  an4  grooved  guide-roller  is  more  especially  applicable  to 
sheeting  fine  short  wool,  but  may  also  be  applied  with  adrsntage  to  wool  or  other  material 
of  a  longer  staple.  In  the  case  of  fine  short  wool,  the  ihe^t  may  be  drawn  off  by  means 
of  roller!,  in  the  manner  represented  in  fig.  4.  HH  are  the  drawing  or  straighiening-roilcrs, 
and  I  the  receiving-rollers.  During  the  operation  of  drawing  tbe  wool  and  winding  it  on 
the  receiving-roller,  the  sheeting- cylinder  mast  have  a  motion  imparted  to  it  in  the  reverse 
direction. 

II.  The  next  head  of  Mr.  Ross*s  specification  embraces  several  improvements  in 
comb- filling  machines,  which  have  fur  their  common  object  the  pariiul  combing  of 
the  wool  while  it  is  in  tbe  course  of  being  filled  into  the  combs.  We  st;teciy  for 
exemplification,  what  the  pstentee  regards  aa  the  best  of  these  arrangementa : 


tMim  inm,  which  it  nwptiarf  tf  Itw  ritft  ««,  tAitd  tt  tht  tfttt  #^i  whioh  litt 
tre  — yM  apov  ihe  ^ainthtft  of  tht  PMtbuitf  vhieh  bit  iit  bttiipgi  upMi  kht  gMititl 
frtine  FF.  B^  B*  are  the  porcupine  oombing-rollen,  and  C*^  C  bmthes  by  which  the 
porenpine  oombing-rollen  are  cleanaed  from  the  wool  that  collectt  apon  them,  and  by  which 
the  wool  is  again  delivered  to  Uie  eombf  f  f ,  D  D  are  the  feed-foUers,  tad  E  an  endleia 
wtb  whleh  nm§  ever  the  lower  feed-folltr  uid  the  plafai  roller  G,  whieh  it  ritotted  at  the 

If,  9. 


(EL 


fig.  4, 


(o)    :    ^^>f 


front  of  the  mtehine.  H  H  are  the  driving  pnlleyt,  ^j  whi^h  the  power  it  applied  to  the 
maehine.  and  1, 1, 1.  the  wheel  gearing  by  wbleh  motion  ip  cQmmnBi.'ated  to  the  different 
parU.  The  wool  which  hat  undergone  the  proceai  of  ifaretin^  in  the  machine  drat  described 
Is  spread  ujion  the  endlesa  web  E.  and  in  piusing  between  ihn  feed-rollers,  and  between  or 
nnder  or  over  the  porcupine  combing- rollers,  is  taken  hold  of  by  the  combs  e e  as  they 
|tfOlt«»  tn^  b«ini  I|f»1»«>  *P<*»'r  the  ftrtj  poreq pint-roller  P»  snd  the  bruih  C*^  the  cgnii- 
Wfid  rpfgltSoA  pftht  ^r^1^  ltd  cot^bl  caQS?s  the  wool  to  bf  \^to9$ki  \up>  pontac^  with  the 

ffOiir  VPiS^fiiMit  ««PtW-^Uir  fi*  «Nt  WaMft  C*.   Af  tf^t  «V^  |9^  tUM  dM  wool  it  t^nt 
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MBdnnwdr  bdng  broa^t  aadsr  the  aetlAB  af  lk«  porcBpina  eoBbtBf-ralltn  nid  bmbta ; 
■BdtMili  new  portion  or  tbtmol'tttMl  *]■  h  tartuttir MMtad-'Mr.  "fta-  «t>tte  f»fatm 
thcoMUnsiritllMfiMurf  omiM  m  te  by  tUiwpMMtoaltet-lta'MM)  wiW  »«*»«• 


tartktr  |>mualion  ptetlon*  to  b«n(  roraiM  Into  tllvrri.  In  at*  hmUh  jot  aaMrtM^ 
•nd  whkb  11  calBslUcd  (oi  filling  iIiocooiIm  ind  cooibint  tba  iroal  or  otbar  Sbrumi  mai*- 
riil,  wbM  tlw  Hapla  ii  of  ooni*  eoiuldnmbla  Itntth  (uf  fran  Inr  M  dzUM  tn«>w>. 
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lb«r*«ra  two  poiwiipine  oontbU^^folkrs,  «kh  tbair  brualMSi  eoi^oyed  \  bmt  I  do  sot  eon* 
i—  mmtH  l^^h^tiMin^n  «•  i»  wm^  OMM-A^rii^lefiomiiiae  fMBMnff- fuller  ind  braah 
will  be  loand  tvfficient.  For  the  porpoM  of  faeUitntiof  tho  proeen  of  combing  and  fllliny 
Ibe  combs,  throe  or  more  rollers  end  brn»b-oylinders  may  be  used  with  edvantsf  p  ;  snch  et 
where  the  itspla  It  short,  or  where  the  fibrous  material  operated  apon  is  very  dose,  and 
•eparated  with  diffieolty. 

III.  Mr.  Roes  next  deeeribes  toiae  iinprofvemonts  in  the  eorobing-maohine  of  his 
invention,  patented  in  1841,  end  now  ostensively  used.  The  following  general  de- 
fccripiion  will  indicate  with  sufficiettt  disttncineM  to  those  familiar  with  the  machine 
the  nature  of  these  improveipefite: 

First,  I  give  to  the  saddle-cembein  the  ssld  aseebine  a  eomponnd  to«and-fro  and  op-and- 
down  movemrnt,  whereby  they  vrcede  from  sad  sdvunoe  toirards  the  eomb-g^tesy  and  simnl- 
tancon^ly  therrwith  alternately  tifO  ead  fell;  so  that  ^ach  time  the  eomb-giites  pees  the 
saddle- combs  they  do  no  in  a  different  pUne;  and  thus  tb(^pesition  of  the  combs  in  relation 
to  each  otheiv  as  weifae  In'fhe  hokt  thev  take  of  the  wool  or  other  materiel,  is  constantly 
being  ehanged.  Secondly,  I  employ  a  na  to  leah  the  wool  in  the  odmb-gate  or  flying  comb 
np  agelnet  the  eaddle-comb,  which  readera  it  imposaible  for  the  woal  lo  pese  by  the  saddle 
oomb  withniA  being  acted  npon  by  it.  Thirdly,  I  attach  the  springs  by  which  the  gates 
are  artnated  to  the  lower  arms  of  the  couh-isates,  instead  of  their  being  pUcrd  parallel  to 
the  nprlgbt  dhaft  of  the  machioe,  es  formerly,  whereby  a  considerable  gain  in  space  and 
compactness  is  effected  |  and,  Fonrthly,  I  aec  breaks  t<i  prevem  the- sodden  Jerk  which  is 
cansed  when'  the  wool  In  the  comb-gate  leaves  its  hold  of  tlie  aaddle-oomb^  or  iocliaed 
plane,  and  aho  to  eoanteraec  the  tndilen  recoil  of  the  springfl^  by  whfdh  the  eomb.giites  are 
presstd  in  when  these  springs  are  released  from  the  grip  or  pr^nare  of  the  inclined  plane. 

ly.  Mr.  Jloes  eonclndes  with  a  description  of  an  improved  method  of  heating  the 
eombs,  which  hat  for  its  object  '*  the  economizing  of  fuel,  the  better  heaiing  of  the 
eombs,  and  the  prevetRton  of  nrtsrafce  tn  remoTing  the  combs  before  they  have  been 
a  sufficient  time  exposed  to  the  heat : " 

The  body  of  the  heal^g  box  or  stove  Is  divided  by  a  psrtitlon  into  two  portions,  whioh 
oommnnicata  together  at  the  biirk  or  farther  end  of  the  stove,  so  that  the  flame  end  heated 
Tapoors,  aftar  having  circaUted  under  and  aloog  the  sides  of  Che  two  lower  comb-ehamb<m, 
ascend  into  f^  apper  pisrtion  of  the  stove,  where  they  have  to  traverse  along  the  sides  and 
over  the  top  of  the  twd  upper  chambers,  ultimately  escapiag  into  the  chimney  throngh  a 
pipe.  The  length  of  tie  heatiog-bos»  or  the  chamberav  should  tie  about  doable  the  length 
of  the  eornha*  Ibe  eoldisunlia  ^re  inierted  at  one  end,  and,  on  being  put  into  their  places, 
push  the  mote  heated  combs  towards  the  other  end  of  the  chambeiSy  froaa  whkib  they  are 
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(Contliraed  from  page  If 3.) 


Third  and  dmtimding  Serin. 

VII.  CUBICS. 

When  two  of  the  roota  of  a  glTcn 
euhie  are  equal,  and  i;tc#  versd, 

Vap*       —,  or  p—  Vn; 

and,  tnbstituting  for  »,  o,  and  a\  we  see, 
by  means  of  (5.).  that  the  Talue  of  each 
of  the  equal  roota  is 

the  Mher  root  being 

— j-|a+2vV^*|l 


and  when.  In  addition  to  the  preeeding 
condition,  b'»86,  all  the  roots  are  equal. 

The  reader  will  find  a  discoision  of  tho 
nature  of  the  mots  in  my  remarka  '*  On  a 
Solution  of  a  Cubic  Equation**  at  pp  05 
— (5  of  vol.  iv.  of  the  Cambridge  and 
Dublin  Aiathemntieal  JcumaL 

At  page  186  of  the  sixth  volume  of 
the  same  work,  Mr.  Catlbt  has  applied 
my  method  to  the  case  in  which  «*  has 
a  coefficient.  His  result,  like  everything 
which  emanates  from  his  mind,  ia  well 
worthy  of  contemplation 

Let  us  now  consider  the  relation  which 
the  foregomg  method  of  solving  a  euhie 
hears  to  the  general  theory  of  Laobakob. 
For  this  purpose,  if  jr^,  ««,  and  x^  de- 


9IIA 
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note  the  wi9im  valttM  of  «,  we  lia^t 
bjr  HiMnfl  of  the  reUlioM  giren  et  line  6 
of  th«  Aftb  Ifoto  of  Ihio  terioo  <f ol«  lui.« 

a  — 

MnUipl|r  the  seeoiid  end  leit  ef  these 
c^aetioiM  hj  a  and  «*  reepeedtely^  end 
add  I  then,  eioee 

a*»l,  and  l^-e  +  e^aO, 
ire  hate 

*i  +«*a  +  a**,  -  -  *  -/ap- 
-•Va(e«ae), »..(«.), 
and  eonttquently 

and  the  root  of  the  auxiliary  eqaatioo  is 
a  ffttional  function  of 

which  (Laqkanob,  /fotu*  sur  /«  m0* 
rU  dtg  £qnaium$  Al^briqmu^  Nt>te 
XI 1 1.)  hei  only  two  valttca^  end  Hie 
oiihe  reet  ef  whieh  t  abali  eall  jr^. 
Let 

*x+e"x,  +  «r,-|f^ 

then 

yiy«-«"-3*-» (7.), 

and,  by  (6.)» 

eonsequently 
hence 

•-*{-«-»•  (0*r.+0)*r.}. 

On  eeltiftg  Illy  equation  (ft),  at  p,  95 
of  ml.  W.  ef  the  C.  eiA^f  D,  Math. 
Jmif.,  *with  retpeet  lo  s,  It  will  be  teeii 


*  TlMM  "JTaMw"  fu%  RMMckd  to  hd  gr««t 
work  the  Traiiidt  la  RifMiotu  de$  Equations 
NwmtHqwgt.  The  Srd  tdMA  bean  on  m  tlUe- 
paffi«  rari%  Baehf Mer.    ISM. 


that  the  reaultiiig  aKpieaiieo  for  m  hM 
only  two  valoce  however  we  ioieffehaiifw 
the  •'#*  The  poMbility  of  onr  eelutioB 
it  that  leen,  ^  ftriu^i. 

In  An.  81,  p.  14,  of  D^  Hrmmurn 

Theory  of  Eqaatioaa  the  feUtloM  be^ 
tween  the  eoeflMrntt  and  the  roota  of 
eqaatiene  are  ilHided  to  as  '*  not  ieedin^ 
to  the  dftetaitnaiien  ef  the  roela."  This 
statement  re^niree  to  be  qualified  by  th« 
word  *'  imniMiiate"  uoed  by  Da.  UTMafts 
in  (he  preeeding-artiele  t  for«  at  pp.  iQL« 
S  of  that  work»  eiibies  and  biquadra* 
ties  are  sol  ted  by  meana  of  tboee  rela* 
tionsi  and  at  p.  166  alee  Da.  Htksks 
has  availed  himself  of  them.  The  In^ 
Aceart^y,  however,  Is  but  tHfilng.  I 
ipeak  of  the  first  edition  of  that  exe^lleM 
Work— (Cambridge,  Delghton,  1697.) 

I  have  lately  found  a  letteif  addreated 
to  me  8ome  three  years  ago  by  the  die* 
tingtiithed  mathematician  Db.  RuTdfilk^ 
TotLD*  As  it  contains  nothing  of  a  pri- 
vate nature  I  enclose  it  to  the  £ditor  of 
the  Mechanics*  Magazine  tor  publica- 
tion, merely  striking  out  the  solollotk  and 
two  ''ixaniplea,  which  it  is  linneecssar^ 
to  reprint,  inasmuch  Ss  Bft.  tltTBBIt- 
lt>ilD  published  them  at  pp.  IHO^S  of 
the  MaiheAtaiicinn  for  November,  1 846  ; 
Atid,  aubsequentit,  b  the  Note  C  to  Ma 
'*  Complete  Solution  of  Numerical  £!(}Ua- 
tions,***  an  interesting  and  v&luablewort. 

iLHim^fi^m  llr.  Aa/ilcf/eni|  la 

Mr.  C^eMSi] 

"  Rojral  MilltikTy  Aeademy, 

Woolwich,  Septamber  i,  18M. 

**  Dear  Sir, — I  have  recently  received 
htm  yott  svoie  passoklela  on  eqaatiaas 
•Btraeled  from  the  MtehmdcM*  Uag^tzme^ 
and  for  which  I  have  to  request  yoor  ae- 
crptance  of  my  bett  thanks.  It  is  not  often 
that  I  look  at  theialject  <tf  cqaatietoft  ftow, 
especially  as  the  bsantlfol  metked  of  Homer 
enables  me  to  find  the  roota  of  namerieal 
equations  of  all  degrees,  whenever  I  want 
them. 

'*  Some  time  ago  I  discovered  the  follow* 
Ing  method  of  resolviog  a  enhio  equation 
oomplete  In  ill  Its  terms.  CaHin's  method 
applies  only  to  the  form  oc'-f  0X4^*0,  bat 
the  method  t  now  submit  to  yonr  notice 
dispenseii  with  the  prooes*  of  trahsfonma* 
tion  neoessary  to  bring  the  general  Ibroa 
«*  4*  ox  -f  6jr  •!•  tf  mO  to  Clardan'B  form. 

[Here  foUoW  the  solatltta  and  two  ex* 
amples  already  pablished,  and  consequently 
here  struck  out,  as  above  staled.] 
■■  ■  I — — ' — 

•  London,  BeU,  184d.    Prtee  U,  64. 


sniHA  4f  VAAiTsa  roB  Biianio  watib. 


Wl 


**  What  it  your  •pinion  of  thit  modet 
wliiok  tppHei  to  tiM  gonerml  forai  m  veil  ac 
to  ilM  otter  iDm  ? 

'*  I  an,  dear  Sir,  &o« 

"  J.  CocKi.ni  Btq.9  iM.»  &c.'' 

I  f#rgct  tbi*  prMi89  natnr«  of  my  kn» 
iwer,  INII  tin*  ^lefttiee  isi4  beauty  0f  the 
mHlHli  wbold  dbf iodsly  ndntit  of  iKit  Otie 
rtfflly  to  thi!  inquftf  iftrhieb  Dt.  BtJI^ftttt 
jfOftH  did  me  the  high  honoiit  to  addrest 
trt  me.  If  I  fecolleet  right,  my  flrfet  iiti- 
pression  ^'as  that,  seienttflcally  ap^alLing, 
its  claaaifioation  would  ^be  aomewhere 
among  the  methods  of  Bezout.  By  the 
aid  of  the  method  of  LAGBAnon  we 
should,  of  course,  have  no  difficulty  in 
tracing  it  to  that  eommon  aouree  from 
which  all  aolotions  diverge.  Its  relatioii 
to  LAGRAiKin'e  proeeis  will  be  best 
exhibited  by  oomptriog  it  witb  my  owm 
This  may  be  done  by  *n  easy  transfor** 
roelimi ;  fbr,  idoptittg  the  notation  of 
p.  S80,  of  Vdl.  till.,  of  this  Magfliine,the 
equAtioft  (2)  of  p.  124|  i6.,  becomes,  OH 
sdbfttdutibg  hr  y, 

JJZ^  ^^ 

aiid  »  division  of  the  numerator  and 
denomenator  by  D*  would  still  farther 
exhibit  the  uhlmste  identity  of  Dr.  Ru- 
T&i^Bfoftn*s  solotion  and  my  own.  Since 
the  diNCussion  of  Lagrakob,  thii  iit  no 
mtire  tfiftft  we  might  haVe  AntieipatH, 
ft  privri^  And  it  in  no  degt'ee  detracts 
from  the  oHsritoality  or  Talue  of  Da. 
RtJTtf  fiBFoiUD'a  solution. 

Dx.  Rothebfobd*8  y  and  z  are  the 
two  values  of  my  z  with  the  signs 
changed.    The  functions 

iF-8»,  al->9e,  and  l^^Zms 

play  i  moftt  eonspicoous  pktt  in  th^ 
theory  of  cubics.  [.S^e« Equations  (7),r8), 
&e .  of  Da.  RotsxaroBD's  "  Complete 
Solution,"  &c.,  aild  elsewhere.] 

Jambs  Cocklb. 

S,  P«aBp4>>mi,  Tcinplei  Scfrtcmbtr  tl,  18S1. 


A  BABOMXTXB  WITH  AN  XBLABOtB 
iCALB. 

Siir,--In  thia  barometer  a  light  fluid  is 
introduced  upon  the  top  of  the  mercurial 
column  of  the  common  barometer,  the 
tube  of  the  instrument  being  enlal-ged  at 
the  point  of  junotion  of  the  two  nuidsi 
l^  wbkh  doviee  an  Imtrument  of  equals 
Of  ispariori  axlml  ni  teak  m^  be  ob- 


tained withoat  the  expense  and  difficulty 
attendant  upon  the  construction  and 
erection  of  a  barometer,  of  which  the 
whole  tube  is  occupied  by  a  light  flaid. 

R.  8.  N. 

Kovember  5, 1851. 


*        SIMPLB   APPABATU8   FOB  BAISIMO  WATBB* 

Sir,— The  following  plan  for  raising 
water  was  suggested  to  my  mind  a  short 
time  ago ;  it  appears  to  be  practical,  and 
certiinly  merits  atteiition  hom  its  film- 
plicily. 


A  is  a  cylinder  bf  vu]<i«lrt!zed  India 
rubber,  with  a  rigid  top  fastened  to  the 
pump-rod  P,  which  is  to  be  worked  by  a 
common  lever- handle ;  £  leads  to  the 
well,  and  F  to  the  air  vessel,  or  reser- 


voir. 


The  valves  C  and  D  are  like  those  of 
the  ordinary  forcing  pump.  On  raising  Py 
the  partial  vacuum  produced  inside  of  A 
will  eauae  the  cylinder  partly  to  collapse, 
as  at  M,  and  this  is  the  only  reaaon  why  it 
should  be  made  of  thick  velcaniied  India 
rtrf)belrft  The  reailleney  of  the  Cylinder 
will  greatly  assist  the  down  stroke  of  the 
rod  P.  And  there  being  no  piston  or 
plunger,  the  only  Weaf  and  tear  will  be 
in  the  valves. 

This  plan,  tt  tttey  be  said,  resembles 
thai  of  Sbalders^  Potop,  but  tBe  diifefelM&6 
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between  &  cylinder  and  a  diaphragm  ex- 
panded Is  too  manifest  to  be  insfsU'd 
upon. 

Yours,  &c., 

John  MacGbegob. 

Templt,  November  7,  1 851, 


BOARD      or      BBALTR     B  SPORT     ON      THR 

WA.TRR  SUPFhr   OW  TOWVS. 

(ConttBued  from  p.  S74%) 

Mnoh  as  wnter  power  has  been  employed 
in  giving  motion  to  machinery,  it  is  believed, 
tbat  ths  raising  artificisllj  a  large  boHy  of 
water  at  one  spot,  to  be  distributed  from 
thenoe  in  portions  as  an  occasional  hydraulic 
power,  was  first  pmpospd  by  Sir  Samuel 
Bentham  in  the  year  1812,  in  his  official 
Indicator  of  the  Desiderata  in  a  Naval  Arse- 
■ai.  Article  15  of  that  communication 
stated,  amongst  oih^-r  items  to  be  provided 
by  waterworks,  the  "  givinsf  or  transmitting 
motion  in  some  cases  to  machinery  along 
the  range  of  tbe  pipes/'  Although  bis  plan 
for  a  naval  arsenal  at  Sheernrss  was  not 
adopted,  it  was  known,  to  the  private  engi- 
neer subsequently  employed  there,  yet  neither 
water  nor  fire>eziinguishing  works  were  pro- 
Tided  by  him — but  affcrwards  the  official 
engineer  (Mr.  Mitchell)*  proposed  and  car- 
ried into  ezecntioD  there  both  water  and 
fire-eztioguisbing  works,  and  provided  pluga 
upon  the  mains  ready  for  the  application 
to  them  of  hydraulic  apparatus,  such  as 
would  be  suitable  for  the  performance  of 
sneh  laborious  operations  ms  are  of  a  tem- 
porary nature.  He  was  not  fortunate  enough 
to  convince  a  superior  officer  of  the  eligibility 
o(  tbis  mode  of  employing  hydraulic  power  ; 
yet,  as  bis  provision  of  pipes  and  plugs  re- 
mains in  convenient  parts  of  the  yard,  they 
would  now  afford  opportunity,  at  itttle  cost, 
of  ascertaining  the  practicability  and  eco- 
nomy of  this  mode  of  employing  the  force 
of  a  powerful  ateam  engine  for  temporary 
services  at  different  and  distant  places. 

"  Mr.  Philip  Holland  has  illustrated  the 
convenient  application  to  industrial  pur- 
poses of  the  hydraulic  power  derivable  from 
the  constant  supply." 

*'  At  present  many  trades  employ  very 
SBsall  steam  engines  for  purposes  ihat  may, 
almost  as  cheaply,  be  accomplubed  by  hand  ; 
for  instance,  cofftfe-iiriodiog.  There  are 
many  purposes  fur  which  steam  might  be 


•  Mr.  Mitchell  from  the  year  1803.  bad  he^n 
employed  in  Sir  SamuH't  cetabluhment  of  min- 
■wrlgh'u  in  Portsmouth  Dockyard,  and  iras  teleeted 
by  him  In  1809.  to  superlnlead  the  introduetiou  of 
water  and  fire-oztioguiahing  works  in  P^iuouth 
Doekyard. 


Bobstirnted  for  manual  power  with  advantage, 
were  it  not  for  ihn  ixiit  df  Skilled  Irf^onr 
reqtiired  to  attend  to  it;  and  the  ek^se  bnd 
trouble  of  keeipin^  up  liie  Steam  wheii  the 
power  U  not  wanted.  If  some  bydranlie 
engines  (inch  as  the  tonrbine)  were-  om- 
ployed  and  worked  by  water  from  tbe  pipea 
-~ which  could  beset  to  work  and  stopped  in 
an  instant,  wbicb  consumes  no  power  except 
when  at  work,  which  requires  no  skilfnl 
mechanic  to  work  it,  and  is  quite  fre^  from 
risk  from  fire  or  ezplosion ;  there  is  no  doubt 
but  that  numerous  applications  of  such 
power  would  be  introduced  which  are  as  yet 
aearcely  thought  of.  It  would  btf  easy  to' 
work  cranes  and  boists  for  raising  or 
lowering  goodif  or  persons  in  warehonsea, 
wliere  tbe  occasions  for  tlleir  use  are  not 
sdfficiently  numi^rons  to  have  a  steam  engino 
economical.  Swell  an  fnstniment  would 
work  preases  in  the  smstller  prfa€ing-oSoes« 
where  it  is  not  worth  while  having  a  ate«m 
engine.  Fur  many  purposes  a  atmpte  by- 
draulic  press,  with  a  large  cylinder  acted 
upon  by  the  direct  pressure  from  the  pipes, 
would  be  sufficient  for  packing.  In  Otiiers, 
Bramah  presses  might  be  worked  by  tbe 
hydraulic  engine.  Turners  might  work 
their  lathes,  and  smiths  their  bellows,  by 
water-power ;  chaff  might  be  cdt  and  oata 
and  beans  cnisbed  by  tbe  «ame  means;  in 
fact,  it  is  impossible  to  mention  all  the 
varlons  uses  ta  which  It  might  be  apptied  If 
water  were  aopplled  constantly  and  at  blgli 
pressure." 

Mr.  Holland  was  aware  tbat  tfkcte  would 
be  power  lost  toy  lifting  the  water  tbna, 
**  by  tbe  amonot  of  friction  lost.  But  large 
enginea  are  employed  for  pumping,  and 
small  ones  are  got  rid  of."  '*  At  a  Tery 
small  coat  any  person  wlbbing  for  theSerrieea 
of  a  one  or  two  horse  engine  for  an  hbnr  or 
two  a  day,  might  have  it  vriiHont  trouble,' 
riftk,  or  uncertainty  ;^  and  It  wonM  be  mneli 
used,  *'  if  the  charge  for  the  power  were  not 
very  Kfinch  more  than  tbe  cost  of  raising  the 
additional  water  required,  and  tbe  eipenaea 
atiendi  ig  its  distribution."  The  Boaid  ex- 
press their  opinion,  that  ''though ezisting 
steam  englties,  eiee|>tin(t  fhose  of  tbe  s(6al|. 
est  class,  would  not  probably  be  sbpemedod 
by  this  water  powMr  i" ' "  tel,  havinc  hrgnrd 
only  to  the  public  be*ltb,t1iet  •^<nn;  tbat  it 
is  desirable  that  such'  applicatioi^  of  power 
may  be  promoted,  as  will  ih  iOy  degree  tend 
to  check  the  multip'ieation,  eVeit  of  ■mnl! 
st^am .  engine  '  furnaces ' nod  the  sggrtratlon 
of  thfe  tmoke  nuisance.^  ' 

Tlie  quiistion^In  wbit  iKknner  are  pri- 
vate eifrploytrs  of  bydrHttHc  power '  to  bb 
rated  tor  its  nse.''  does  tiot  seem  to  bkve 
been  adverted  to.  When  Sir  Samifel  pro* 
posed  a  simllsr  applicttioft  oC  it  «t 
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it  wf  on  tlM  oontideration,  that  a  Koyal 
I>or|[yard  if,  u  it  were,  an  todiviUottl  in<inD* 
fttOtuiiQc  conoern,  carried  os  for  the  benefit 
of  one  and  tbe  acme  ilrin,  to  that  incre^M 
of  eipenditure  in  one  branch,  to  aavea  atill 
frtater  $mm  in  another,  ia  a  aoortM  of  pro6t 
to  that  Arm  npoa  the  whole— not  so  the 
mnliiCtrioaa  oonoerna  of  the  netropolip,  for 
ia  it«  there  are  aa  many  pertona  implicated 
as  tliere  are  hooaebolds;  it  hardljr  seema  jnat* 
that  pcivafe  hoaaeholdert  ahonld,  by  an  rqnal 
water-rate  vpon  hoaae*  oontribnke  lowarda 
fnmiahioc  maonfactarert  ^with  a  cheap 
jmmium  meM/e.  It  ia  true,  that  Mr.  Ilol- 
famd  cuntempUtea  a  ohar^e  for  the  power  ao 
employed ;  but  water  nuder  preaaure  beiof 
laid  on  to  every  hnnae,  by  what  inqniailion 
eoold  the  oc<!aaioaal  nee  of  it  aa  a  power  be 
detected  ?'>->Tbe  Report  reooamenrfa  a  man 
or  boy  amonnt  of  it,  to  be  employed  for  tod* 
tllatinf  prif  ate  honaea,  Anongai  8ir  Samuel 
9cntham'a  old  papera  ia  ttie  projrct  of  a 
**doaBeatic  ateam  engine*'  for  VMahinf, 
■ivnalinf ,  knife,  and  ahoe,  and  iaoce pan- 
cleaning.  See.,  &e. ;  doubtleaa,  many  ex- 
aasplea  would  aoon  be  afforded  of  rbe  appli- 
cation of  hydraulic  power  to  a  variety  of 
domeatic  operationa,  moatly  in  the  honaea 
•f  the  wealthy  and  of  peraona  in  eaay  eircum- 
ftancet,  whit»t  the  poor  wonld  rarely  poaseaa 
apparatua  eiiabling  them  to  profit  by  i^uch  in- 
iiovationa«  and  it  were  hard  to  make  th&lower 
claaaea  pay  extra  for  their  water,  in  order  to 
accommodate  othera  with  hydraulic  power. 
Dtacrepanctea  of  thU  nature.  If  not  lareaern 
and  provided  for  at  the  outaet  of  plana,  arc 
lUble  to  bring  lnto>  diaeradit  the  moat  be- 
Bcftcial  onea. 

Water.metera  would  aaoertain  the  quan- 
tltj  of  water  actually  conaomedi  poaaitly 
accurato  and  cheap,  onea  may  be  devised 
wfaati  a  need  ariaea.  for  the«»«  ^uch  aa  would 
not  be  too  coacly  for  application  to  every 
honae. 

Tb«  BocH  lay  oonaiderable  atrew  on  the 
Importance  of  combining  with  the  water- 
wotka  of  the  metropoUa,  afrangementa  for 
tbccxtingnUhmcnt  of  ilre^and  indicate  many 
towna  where  anch  worka  have  been  »iifceia- 
f«Uy  Introdnead,  bat  make  no  mention  of 
tboae  in  the  Boyal  Dockyarda,  where  tbcy 
Were  flrat  eatabUalie4  half  a  century  ago, 
where  they  ha«e  proved  on  all  occaaiona  of 
outbreak  of  fUu  efllcaeioua  in  aubduing  it 
promptly,  and  which  have  been  copied  in  all 
worka  of  the  aame  natara  that  have  been 
ambaeqnently  introduord.  The  Board'a  evi- 
dent dcaire  to  collect  the  fiille!»t  information 
on  every  point  unrfer  their  diaco*sioa  rendera 
their  ignorance  of  Sir  Samuel  Bentham'a  in- 
Teotion  of  ftrc*cxtingnlahing  woika  remarlc- 
able  I  aa  thoae  Korka  in  the  leveral  dock- 
yarda  arc  of  public  notoriety,  have  formed 


the  inbject  of  man  j  of  hla  ofBdal  commn- 
nicHtionM  commencing  in  the  year  1797,  and 
dcfcriptiona  of  hia  apparatut  were  puhliahed 
in  the  year  1827,  in  hia  **  Naval  Pupera, 
No.  8,*'  and  aabaequently,  both  in  the 
Meehanie9*  Mtgazine  and  In  TAc  Builder. 
The  Board  had  been,  till  laat  July,  eqnally 
ignorant  of  hia  propoaal  in  the  year  1830, 
(tnbmittcd  then  to  Sir  Robert  Peel;  and  alio 
in  the  year  1844,  to  I^oed  f>Aaoln),  iuggeat- 
ing  the  adaptation  of  the  waterwurka  of  the 
metropolis  to  the  eztingnithment  of  fire,  in 
the  airne  manner  aa  the  waterworks  at 
PortK mouth  were  arranged  by  him  for  the 
double  purpose  of  supplying  water,  and  of 
extinguishing  conflagration.  Th«t  propotial 
has  appeared  at  length  in  Number  1461 
of  the  Meehamict*  MagmiMt;  its  readera 
will  perceive  by  the  following  qootationa 
from  the  Keport,  that  the  Board  dd  its 
witnesses  employ  the  same  argumenta  that 
Sir  Samur-l  used  in  favour  of  similar  worka 
for  the  metropolis— >naniely.  the  importance 
of  immediate  application  of  water  at  the 
first  outbrrak  of  fire  ;  the  delay  occasioned 
by  waiting  for  turncocka  and  enKin^s ;  the 
expediency  of  keeping  hose  and  apparntna 
within  short  distancea.and  in  such  onutody  aa 
to  be  immediately  applicable;  the  giving  to 
tlie  police  means  of  putting  that  apparatna 
to  immediate  u«e;  the  making  collateral  u«e 
of  that  apparatus  with  a  view  to  keeping  it 
in  good  working  ordet,  &o  ,  5cc. 

The  Report  furnishes  much  information 
which  shows  the  accuracy  of  Sir  Samnel'a 
Tiews,  and  the  efficacy  of  fire>extiiiguiahing 
worka  like  those  at  Portamontk.  Mr.  W. 
Baddeley,  **an  engineer  who  acta  aa  an 
inspector  to  t lie  Society  for  the  Protection 
of  Li''e  from  Fire,"  stated  that,  **  the  num- 
ber of  fires  last  year  wa»  838,  and  if  there 
had  been  means  of  applying  water  Imme- 
diately, I  wo- thirds  of  them  would  have  been 
atopped  immediately." 

**  Would  you  say  that  the  meana  of  ap- 
plying water  in  adequate  quantity  within 
five  minutes  of  the  commencement  of  a  fire 
wouM  prevent  the  prngress  of  two-thirda  of 
them  ? — Yes ;  about  ibat  time  " 

**  In  aome  places  has  not  delay  occurred 
from  the  turncocks  being  at  wide  intervals  ? 
— Yes ;  on  the  south  side  of  the  Thanes  par- 
ticularly. It  is  geneially  objected  by  the 
Compaoieathat  none  but  their  own  servania 
shall  h«ve  command  of  the  fire -plugs,  in 
order  to  prevent  confnsioo,  as,  though  it  ia 
nccesaary  to  have  4Mie  or  two  pluga  open,  it 
ia  necessary  to  cluae  two  or  three  others  to 
get  the  supply  " 

*'  UaOera  nigh-preasure system,  of  course 
there  would  be  a  much  stronger  jet  given 
than  can  be  procured  by  an  engine?—- Yea, 
cerUiuly  ?" 
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'*  TbcB  fron  yovr  aperienee  yo«  bave 
DO  donbt  that  the  prompt  •ppHcaticn  of 
water  would  be  most  beneficial  ?— I  bave  sv 
doubt  whaterer.'* 

The  Board  after  iDTestigatiDg  the  time 
tbat  MUaUy  elsptea  before  n  engiae  eaa 
arrive  after  an  alarm  of  fire  ia  giTeB»  say 
tbat  "  the  men  mwtt  be  aetembled  andeon- 
Teyed  to  the  apot,  the  tttrnoock  iovgbt,  and 
the  plof  opened,  all  oporatioBa  then  per- 
formed in  the  beat  poasibk  manDer,  ocen- 
pying  time/'  which  time,  **  under  the  most 
fnTooroble  eircnmttancea"  will  be  28  mi- 
ante i,  when  the  diatanoe  of  a  fire  ig  a  mile 
from  the  ttationtor  for  half  a  mile  distance, 
Bot  leaa  than  20  minntea,"  **  daring  wfaach 
time  the  fire  ia  rapidly  extending**' 

Tho  fire*extingaiabiDg  worka  at  Ham- 
bargh  appear  to  be  preciaely  aimilar  to 
those  in  Portsmoath-yard.  Mr.  Lindley 
(the  engineer  who  laid  down  tbeae  worka  at 
Uambnrgh),  waa  asked,  **  How  soon  can  a 
j«t  be  applied  ? — ^In  two  minates." 

'<  Have  there  been  firea  in  baildiags  in 
Hambargh  in  the  portion  of  the  town  re- 
bailt?«-Yea;  npeatedly.  They  have  all, 
however,  been  pat  eat  at  onee/' 

There  appeera  to  be  ao  eaeeUent  tmnge- 
ment  in  Liverpool  for  the  speedy  eonvejance 
of  hose, devieed  by  Mr.  Newlande.  "It  is 
ifaia— ^t  each  fire-otation  teele  of  hose,  each 
Boantod  on  a  light  hand»cart  or  barrow,  are 
kf  pt ;  the  bottom  of  the  berrew  forme  con- 
venient lockcre  for  containing  the  stand- 
plpra,  noslea.  and  tools,  and  tho  whole  ap- 
parfeiaa  ia  ao  light,  that  a  iiea  eaa  ran  with 
it.  On  notiee  of  a  fire  beinf  reoeived  at 
the autiaa  aooaple  of  men  set  oat imme* 
dialely  with  one  of  iheea  reel*.  On  arriving 
at  the  fire  the  atand-pipea  Ire  pat  dewn, 
and  tha  hoee  ran  off  the  reels  In  an  instant, 
aad  it  may  be  a  deaen  jets  are  playing,  and 
the  fiaoiea  nearly  extinftaiahed  before  the 
engines  have  left  the  ^ard."  **  Water  jcta, 
ander  Mth  premare,  are  available  over  nearly 
tbo  whole  of  the  town.  Serioaa  firea  are 
aow  seldom  heard  of,  for  before  the  flamea 
oaa  gaia  head  the  jete  can  generally  be 
playfd  apon  them ;  and  thia  ia  the  oaly  time 
that  there  is  any  ehanoe  of  sabdaing  them." 

Ia  tho  tUrd  Appendix  to  the  Report, 
tbeia  la  the  transvevae  t eotion  of  a  street 
aorebniH  at  Haaabai^h,  aftetf  tho  great 
fire  of  1842,  ahowing  tbe  disttibation  tif 
water  for  nse,  and  for  tbo  eatingniahment 
of  fire.  OrewiqgS4  wimre  men  are  introdaeed 
applyiag  apparataa  to  aaa*  realiae  to  the 
feacrai  reader  what  othorwiae  night  be 
difficult  of  eomprefaenaion,  so  that  the  draw- 
ing in  question  is  likely  to  forward  iaate- 
rially  the  introdactiesi  of  flre-extingaish- 
ing  works.  Tba  aeotion  of  the  street  at 
Hambargh  apperi  to  be  in  all  fespaoti  aa» 


earate;  it  shows  oaa  man  In  tho  atreet 
throwing  wster  over  tbe  roof  of  a  bouse,  bf 
means  of  a  hose  afUxed  to  a  fire-plag, 
whilst  another  man  in  tbe  attic  floor  of  tba 
same  house  ia  throwing  water  on  ita  roof 
from  the  interior.  In  the  Wood-milla  at 
Portsmouth,  provision  is  made  in  each  floor 
for  sopplyiog  a  hoae  with  water  under  a  head 
b|  simply  turning  a  cock;  at  tiambarf  h,  tho 
hose  for  use  in  the  interior  has  to  be  led 
throogk  the  groand-floor  of  the  house  and 
ap  the  staircase, — an  arrsngement  wbleh 
seems  unnecessary,  since  water,  under  kifh 
pressure,  is  served  by,  apparently,  a  large 
pipe  to  every  floor  of  the  honae.  At  Porta- 
mouth  the  fire-plugs  oo  the  maias  are  fixed 
at  difi'erent  dbtances,  varying  from  about 
50  to  200  feet,  according  to  the  description 
of  boildings  or  works  soaght  to  be  protected 
from  fire;  at  Hamburgh  aaeh  pluga  are 
plaead  throagbont  the  town  at  tbe  uniform 
diaUnee  of  40  yards  (120  feet).  Theso  aaeoi 
the  oaly  variatioua  of  the  Hambargh  vorkst 
from  those  that  have  so  long  eaialed  at 
Portsmouth. 

After  the  destraetion  by  fire  of  tba  ter- 
minas  of  the  Soath- Western  Rsilway,  Mn 
Quick  recommended  works  closely  reieaa 
bling  those  at  Par temouth.  Ho  atetaa— »•'  I 
raeommcnded  them  to  have  a  9- inch  mtkk 
with  S-ineh  oatleta  leading  to  six  atand- 
pipes,  with  joiaittg  screws  for  hoso-pipsa  to 
be  attached  i  and  that  they  should  aany  a 
S~inch  pipe  of  the  seme  deacriptioB  ap  into 
each  flooTf  so  that  a  hosa  might  ba  attaehafl 
in  any  room  where  the  fire  oomaMaaed/' 

*'  In  how  mafty  mlautaa  may  the  hoeo  \m 
attached  ? — There  is  only  the  time  of  aU 
taahiag  the  hose,  wfaiah  nsed  ha  BOthinf 
like  s  minute.  I  liave,  indeed,  reearomaadcd 
that  a  short  leagth  of  hose  with  a  ahoH  aos* 
hie,  or  braneb,  ahoald  be  kept  attached  la 
the  cook,  ae  that  the  coek  haa  only  to  ba 
tame  >,  which  is  done  in  an  iaarant."  1%aa 
ia  recommended  preciaely  tho  seam  firna^e- 
ment  that  was  from  the  first  introdaeed  ia 
the  P«irttmaath  Woadmilla. 

The  Board  aay,  that  *•  It  appaara  tbal 
fire  angtnaa  reqaire  tweaty^sia  mea  to  w«rk 
each  engine  of  t#o  7*inch  barrels^  to  pra* 
dace  a  jet  of  aboat  $0  fait  high.  Tin 
arrangaaieat  oarriad  oat  at  yoar  reao^maB' 
datioB  with  ail  jeta,  i«  e^falcst  to  kaepiag 
aiz  aaeh  angiaest  aad  Iha  power  of  IM  aiaa 
in  raadiaeaa  to  aat  at  aU  timea,  aigbt  asd 
day,  at  aboat  a  miaatea'  natiae^  for  tba  as- 
tiactton  of  fires  f — It  will  give  a  pawer  maia 
than  eqaal  to  that  nwabcr  of  men." 

The  Board  appear  to  eoadaam  tanks  a« 
tha  roofs  of  building*,  thongh  they  aay  that 
**  la  many  Instanosaf  a  eonothat  aapply 
of  water  haa  been  aoagfat  to  bo  taearcd  by 
tin  pvoviaiaa  of  laiga  taaka.  iai 
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wliere  the  apparatiM  eovaeoted  with  these 
tankf  kappened  to  be  ready*  the  efficiency 
of  the  proposed  sygtem  of  a  cooBtant  tup- 
ply  w«f  proTed  by  the  extinction  of  iirea, 
whichf  if  a  few  minvtei'  delay  had  oceBirea, 
would  have  inevitably  destroyed  the  pre* 
mises  |  *'  yet,  they  add,  *'  but  heavy  disas- 
ters have  shown  that  such  expensive  prepa- 
rations yield  only  a  very  imperfect  seoa- 
rity.** 

Tbb  opinion,  adverse  to  tanks,  seems 
grounded  solely  on  the  evidence  of  one  sin- 
gle person,  Mr.  Samnel  Holme,  a  hoilder 
of  Liverpool.  Of  their  failore  in  case  oi 
fire,  he  gives  the  following  instance : 

'*  Some  years  ago,  the  owner  of  a  cotton* 
kiln,  which  had  been  repeatedly  burnt,  took 
it  into  his  head  to  erect  a  large  tank  in  the 
roof.  His  idea  was,  that  when  a  fire  occur- 
redy  they  should  have  water  at  hand  ;  and 
when  the  fire  ascended,  it  would  burn  the 
wooden  tank,  and  the  whole  of  the  contents 
being  discharged  on  the  fire  like  a  cataract, 
it  womki  at  once  extinguish  it  Well,  the 
kiln  again  took  fire ;  the  smoke  was  so  suf- 
focating that  nobody  could  get  at  the  inter- 
nal pipcy  and  the  whole  buUding  was  again 
destroyed.  But,  what  became  of  the  tank  ? 
It  could  not  hum,  because  it  was  filled  with 
water ;  conseqoentlyf  it  boiled  most  admi- 
rably. No  hole  was  singed  in  its  side  or 
bottom.  It  looked  Tery  picturesque,  but  it 
was  utterly  useless."  A  solitary  instance  ot 
laiinret— but  is  it  an  example  of  sufficient 
imporiance*  or  described  in  sufficient  detail 
of  perhaps  inflaenoiog  circumstances,  to  jus- 
tify the  rajootioB  altogether  of  elevated 
tanks? 

In  Bssoy  eases,  as  at  Portsmouth,  an  ele- 
vated Uttk,  ooBoeetcd  with  water -mains, 
would  aHord  an  taslaw/aueoitf  sapply  of  water 
within  the  building  itself.  Sxperience  has 
ascertained  that,  in  the  greater  number  of 
ires,  it  has  been  practicable  to  enter  a 
building  in  fiassea»  and  to  apply  a  hose  in 
Mck  asanneff  as  to  extinguish  them,  even 
after  eonflacratlon  had  beoome  extensive  i 
b«t»  wipposing  it  to  be  impossible  to  enter 
n,  atffueture,  the  iow  of  water  from  pipes 
within  it  might  be  rendered  self-acting  in 
ease  of  firw  by  forming  of  futUtt  meial 
Mate  part  of  the  apparatus.  Had  part  of 
tho  bottbm  of  tbs  tank  Mr.  Holme  so  ridi- 
cnles  been  formed  of  an  aUoy  fusible  at  212'', 
water  would  really  have  been  discharged  in 
torrents  upon  tlM  fire  as  soon  ss  it  had 
ndsed  the  heat  to.  that  of  boiling  water. 
So,  by  fiatming  witUn  a  building  either  part 
of  tho  pipes  themselvee  of  fusible  metal,  or 
pluga  of  it  in  suitable  places,  water  would 
bo  ilitroduaed  ae  soon  as  the  heat  should 
rl»  to  filfl®  I  farther^  by  eonneoting  a  pip« 
witit  •  4P»«sdir  with  tte  pipe«  just  below 


the  fttrible  part  of  it,  water  would,  self-act- 
ingly,  be  thrown  over  the  whole  interior  td 
a  chamber. 

l*he  preservation  o^  life  in  ease  of  fire 
has  not  failed  to  engage  the  attention  of  the 
Board ;  but  the  ^pori  statea  that,  *'  Ar- 
rangements for  fire-escapee  or  other  efficient 
machinery  are,  if  complete,  excessively  ej^- 
pensive,  or,  if  inexpensive,  generally  iaeffi« 
cient.  To  make  these  arrangements  tho* 
roughly  efficient  as  respects  the  time  of 
application  I  one  complete  set  of  fire  appa» 
ratus  should  be  provided  for  every  Urge 
street,  or  for  each  sanall  sob -district."  Mr* 
Braidwood  said  that  '*  one,  with  a  man  to 
attend  it,  should  be  within  a  quarter  of  n 
mile  of  each  house,  as  assistance,  to  be  of 
Mp  twe,  muii  gemraltif  U  rendered  withh^ 
five  mmuUe  ttfier  the  aierm  i$  fipem,** 
At  present,  scaling-ladders  are  kept  at  alt 
the  engine-stacions,  and  canvas  sheets  also 
at  some  of  them :  several  lives  have  been 
saved  by  them  ;  but  the  distance  of  the  sta- 
tions from  each  other  renders  them  applica* 
ble  only  in  a  limited  number  of  inetancea." 
Thus,  so  far,  the  recommendationa  of  Sir 
Samnel  Bentkam  have  been  adopted )  but 
other  apparatus,  indicated  by  him  as  being 
in  use  in  foreign  countries,  does  not  seem  to 
be  yet  introduced  in  London.  His  atten« 
tion  had  been  particularly  drawn,  when  last 
he  was  at  St.  Petersburgh,  to  a  fire-brigade 
there,  the  men  of  which  had  ehargei  each  of 
them,  when  called  to  a  fire,  of  either  a  light 
ladder,  or  a  hook,  or  some  other  of  the 
various  contrivances  in  use  in  that  eil|r  for 
saving  life  or  property. 

The  Board  reoomnend^  cleansing  tho 
streets  of  the  metropolis  by  means  of  jeti 
of  water.  They  ouaerve,  that, -—'*  those 
whose  duties  have  led  them  to  visit  eoarts 
and  alleys  in  the  more  depressed  distriet8» 
after  they  have  been-  swept  by  the  soaveni* 
gers'  broom,  are  eware  that,  though  Ihii 
may  remove  the  larger  eoUeetious  of  filth 
from  the  pavements,  it  frequently  spreads 
the  ordure  over  the  surface.  Saoh  sorfacesi 
with  the  walls  and  basements  of  buildiogs« 
can  only  be  thoroughly  eiaanaed  by  wash- 
iug." 

The  trial  of  a  iel  d'sen,  with  a  boss 
affixed  to  the  water-mains,  was  reeom« 
Bended  to  the  Metropolitan  Commissioners 
of  Sewers,  and  a  nnmbsr  of  careful  trials 
were  made  by  Mr.  Leviefc,  '*It  appeared 
that,  taking  the  extra  quantity  of  water 
required  at  the  actual  expenee  of  pumping, 
the  paved  surfaces  might  bo  washed  elean  at 
one -half  the  price  of  the  seavenger  manual 
kbour  in  aweeplag." 

The  effect  of  this  mode  of  cleansing  in 
close  courts  and  streets  was  found  to  be 
peculiarly  grateful  in  hot  ^eatber.    ^'Tht 
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nne  expedient  wsi  retnrted  to  for  eooling 
the  ynrds  »nd  oat^r  ooqrts  of  ha»pitiil«,  and 
the  th''wer  thrown  on  the  wiodowi  of  the 
wards  afforded  great  relief." 

The  Bo^rd  affirm,  ihat  "  the  horie-dnng 
which  felli  in  the  streets  of  the  whole  of 
the  metropolis  oaonot  he  less  than  200,000 
tons  a  year.  Mach  of  this,  unrfer  ordinary 
dream  stances,  drips,  and  is  poWerised,  and, 
with  tbe  common  soil,  is  carried  into  houses 
as  dnst.*'  '*  0r.  Aroott  has  Ionic  nrged  the 
consideration  of  the  injarioas  etfects  of  the 
eieess  of  dust  upom  the  public  health  in  the 
■letropolis^*' 

*'  Judging  bj  Mr.  Levick'a  trial-worVs. 
the  carriage-Tsy,  and  also  the  foot- way  of 
the  Strand,  might  be  completely  washed  on 
da  days  in  the  weeic,  in  one  hour  every 
morning,  before  the  commencement  of  the 
traffic,  at  a  charge  of  little  more  than  four- 
pence  per  house  per  week:  according  to 
Mr.  liCeS  trials  with  a  more  powerful  jet,  it 
might  be  done  for  less  than  one- half  that 
ram."  **  In  Pi  iladelphia.  the  wat^r-jet  ia 
used  for  the  purpose  of  cleansing  the  fronts 
of  houses,  as  well  aa  foot-waya  and  pared 
carriage-roads ;  and  it  ia  stated  that  its  main 
■treets«  public  buildinra,  and  bouses  hsTe  all 
the  cleanliness  and  brightness  of  a  Dutch 
town,  where  the  fronts  of  house*  are  washed 
by  w«u*r  thrown  from  scoops  by  hand." 

'*  It  is  estimated  that  the  proposed  sTste- 
matle  street-cleansing  by  the  jet  would  re- 
quire an  additional  supply  of  water  of  about 
ten  millions  of  gallons  per  diem." 

**  The  constant  use  and  practice  in  apply- 
ing the  apparatus "  for  the  extinguishment 
of  ftrc  **  to  street-ckuinsing,  would  ensare 
its  being  at  all  times  in  a  state  of  rfficieoey 
on  the  occurrence  of  a  Are/* 

Constant  use  of  such  apparatus  for  cn- 
anriog  its  effimency  was  alto  provided  for  by 
Sir  Samuel  Benthsm  so  curly  as  Jaouaryp 
1804,  when,  in  hia  **  Regulations  for  the 
Repairs  of  Builtiinxe  in  the  seTeral  Naval 
EsUblishmcnts,*'  article  34  specTiHtd  that-— 
'*  As  it  is  very  important  th«t  the  readinesa 
for  use  of  the  apparatna  prepared  for  extin* 
gmiihing  fire  should  be  frquently  ascer- 
tained, this  apparatufr  should  be  used  a| 
least  ottcc  a  mouth  for  washing  the  ontsides 
of  windows  to  buildings  in  gener  «1«  accord- 
ing as  they  stand  moat  in  nerd  of  it ; "  and 
in  his  propOMl  to  Sir  Robert  Peel*  for  the 
citinguithmciit  of  lire  in  the  metropolis,  he 
■pectfird  that  the  hose  should  be  employed 
for  watering  streeta. 

It  were  vain  to  attempt  concealment,  that 
cadeavoura  have  iMea  made  above  to  obtntn 
for  Sir  Samuel  Beotham  hit  just  meed  of 
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credit  for  the  inventinn,  and  foecessfU 
adaptation  of  waterworks  to  the  cxtiocoiali- 
meot  of  fire.  The  idea  of  .cleanaing  streeta 
by  mean-^  of  the  j*'t  is  due  to  otbera:  bat, 
with  this  sole  exception,  his  worlcs  in  PurCa- 

.  mouth,  Plymouth, and  Chatliam  Dockyards, 
were  examples  of  their  utility,  open  to  tho 
public  long  before  fire^eatinguithing  worka 
were  thought  of  by  private  engineers.  Tboce 

.    same  works  have  been  closely  imitated  in  all 
the  many  citi>  s  and  towns  where  fire-rxtio* 
guishing  worka  have  since  bren  combined   , 
with  those  for  supidying  water;  nor  does 
the  Report  of  the  General  Board  of  Health 

^  appear  to  offer  any  improvement  whatever 

.  upon  what  he  practised  half  a  ceatnry  i^o. 
Indeed,  it  it  remarkable,  conaidering  tho  re- 
cent great  diff'otion  of  science,  and  its  appl> 
cation  to  utefal  purposes,  that  such  rare 
examples  should  be  found  of  Improvoascnt 
upon  hia  contrivance^  Ihrwevi^,  aiitiongli 
his  name  be  never  metftioncd  as  the  origin- 
ator of  fire*eztingui«hing  worka,  iio  oUirr 
person  appears  to  have  claimed  the  merit  Q# 
the  first  cvmoeption  of  them*  or  of  having 
been  the  iirst  to  carry  them  into  eiecatlon. 
The  difference  of  level  between  the  hlghor 
and  the  lower  parts  of  the  asetropoliadoea  nvft 
seem  to  have  been  considered  in  the  Report 
as  influencing  the  distrihntioo  of  the  cosi* 
stent  supply,  thouf h  it  be  alluded  to  in  tJha 
evidenoe  of  Mr.  My  lee.  This  gonilamui 
appears  to  advocate  that  ayatan ;  for  lie 
said,  **  I  think  that  whore  a  domestic  sofi* 
ply  ia  required  for  a  moral  and  arell-con* 
ducted  population,  tho  conatant  aystesa  of 
supply  is,  under  certain  piwviaiona,  tlio  asonft 
efficient,  and  in  annual  coat,  I  oanceive,  iho 
cheapesr.  In  es pressing  tius  opinio*  on  tho 
constAot  anpply,  I  do  not.  support  the  aliaii- 
donment  of  the  cisterns  nnd  tanks  in  re- 
spectable direUinga ;  one  or  more  in  every 
large  house  is  esaential  for  oioaet  pnrpesea^ 
for  steam  apparatus,  and  to  meet  eaaaa  of 
nnavotdanle  interruption  of  mpply  dariof  re* 
pairs*  A  Urge  tank  in  every  eUiater  of  isonsee 
occupied  by  the  poor  is  aqnaliy  neceetarjp, 
from  which  each  house  should  beanpplied;*' 
and  he  deprecatea  **  what  I  have  obsennad  lo 
be  practised  under  the  conatanL  enpply  aye- 
teiB,  the  rise  drawing  the  supplies  to.waatn* 
ful  distrieu  and  those  of  very  low  iavel,  for 
the  purpose  of  secnring  a  oore  full  .dia^ 
charge  to  other  portiona  of  the  town  nfi 
higher  elevations,*' 

The  tanks  fur  snpplfingcUuteieof  honere 
in  Jacob's  Island  have  been  fonnd  toanawec 
well  i  and  by  (UUng  them  nt  jregobir  inter* 
vala  they  might  be  made  to  serve  aa  nieteraol 
the  quantity  of  water  oonsnmed  in  a  .dki« 
trict.  Considering  that  whilst  lontli  of  tJha 
Thames  the  ground  ia  below  high* water 
mark,  the  level  is  abont  80  Iset  ahore  it  nt 
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tlie  end  of  Oxford- ttrpet,  it  do«t  teem 
that  lOfine  gfn^rnl  arrvngement  ihovM  be 
mt&B  far  pretenttof  the  wa«te  of  engine 
power  hj  f»tt!nf  wtter  nnneoessarily  Lfgh. 
In  tfie  cetentatfoni  that  appear  tA  the  Report, 
the  Cornish  engfne  ft  mppoifd  to  ralte  water 
only  IfN^'  feet ;  btit  to  deliter  it  nnder  pres- 
wairt  at  the  tope  of  honiei  tn  many  parts  Of 
tho  tO«m/^e  doobte  of  that  heiglkt  wotild 
be^pqnired,  eomequentlj  the  cost  would  be 
doubled  of  so  raising  it-»a  lourre  of  rx- 
peme  too  large  to  be  neglected  in  saeh  an 
extmaire  eltj  as  the  metropolis.  Even  fn 
Poilvmonrh-y*fd,  the  site  of  "whieh  ts  leirel, 
it  was  Well  worth  proTidf^g  for  the  raiting 
of 'fVelh  thitfr  no  hi^ier  tlian  to  the  eleva- 
tioii  «t  wMeh  it  was  to  be  used. 

M.  o,  B. 


•PS^VICATI^IW  or  SNAbMB  PATBNVt  in- 
m^MtU    DVB1N«    TNB    WBUL«   BNniMO 
MOVSMBBB.  lOr   ISbl, 
CflABKBB     GoWrVB,    Of     SoBthaaSptMl^ 

b«4idittgtf  Chaneerf-lane.  For  impf09e^ 
Biasltf  IB  eovvH^|rff/er  kuMhtgt.  (A  eom- 
mBfileailon.)    Patent  dated  May  3. 1851. 

4Tiis  tirvMlott  Mnslste  ifr  OoiWimetlDf 
cotoHngs  #otr  btrtldings  of  plates  of  iroh, 
Ibrnwd  into  the  ahapea  of  tilei»  and  for- 
niilMd  with  snlubto  eontrivaneea  for  Axing 
thtfwitte;  aBd  afterwarda  coated  with  a  vitri- 
ftaMe  ^tie  or  entfmfl. 

HM  tliet  aro  thotm  In  tlie  dl^wings  as 
bci*f  eoBDOwlbat  the  ^hape  of  a  spade,  wiih 
B  ^hoM  hanUIOt  the  end  of  whieh  ia  tamed 
do^enr  so  aa  partially  to  lap  rovnd  one  of  tho 
raltera  Oii  which  the  tiles  are  to  he  tap- 
potted  t  tlrey  are  also  plereed  with  holes  for 
tho  tnaerCitm  of  niils  or  bolts,  for  farther 
•eetttiOf  thett  to  the'  roof  of  the  bnilding, 
and' are  sMatped  #itb  a  ridge  all  round  the 
iideft'for  tie  pnrpose  of  earryfng  off  water 
Bo8  fMventinir  lu  MIfng  down  between. 
AoMlm*  fisrfli  of  tile  It  alto  shown,  the  sides 
of  «Meii  site  mmed  np  at  right  angles  to  the 
body,'«Bd  M  eombioation  with  which  a  ridge- 
pieee««Bti!to  employed  to  cover  the  point 
wbero  t^&  tXim  meelr.  It  ia  necesaary  that 
tbeiiolea  f(tr  the  inaertion  of  naiU  at  bolta, 
Bnfl  other  ootttirranee*  for  holiiing'ddwn  the 
tUdO,  sh^mld '  be  fbtteed  therein  or  attached 
thereto  pi*evioa»td  apt>iyiogf  the  coating  of 
glaiO  OT'^amM.  Per  the  pnrpote  of  so 
ooatiag  the  tilts,  two  kinds  of  niase  ire 
•Btf|iK[kyed---one  to  deuatlttite  th^  body  and 
thd  Other  thii  sorfhee  inathel.  fbe  body 
ooothif  -  is'tfrepared  by  melttnf  t<^ether,  in 
B  totered  craeibto,  100^  parts  of  dlica  or 
aaad  aod  90  parti  of  borax ;  'these  itagre- 
dientB  are  thai  rMBced  to  ab  impalpable 
powder,  attd  mixed  with  2t  porta  of  day 
Bad  entteitt  water  to  briBg  the  whole  to  a 


paste  of  the  con«istenoe  of  rather  tbiek 
cream.  The  iron  tilet.  having  had  their  sar- 
facet  well  deannd  from  dirt  or  oxide  by  im- 
mersion in  a  pIclcliDg  liqvor  of  mnrlatic  arid 
and  water,  are  plunged  into  thia  patte,  and  well 
shaken  when  removed,  in  order  to  spread  it 
evenly  over  their  torface :  they  are  then  dotted 
over  with  the  teeond  or  finishing  glate, 
hnked  in  a  mottle  or  crucible,  and  cooled 
in  an  anne«lfng  chamber,  tn  order  to  prevent 
the  cracking  of  the  enamel,  tie  Unithing 
glaxe  is  oompoted  of  one  part  of  titica,  one- 
tenth  of  a  part  of  borax,  two-tentbs  of  a 
part  of  minium  or  ted  lead,  atid  one-eighth 
of  a  part  of  calcined  bonea,  melted  to^etber 
and  ground  in  water,  then  dried,  and  reduced 
to  a  very  fine  powder  for  ns^.  Or  the  fbl- 
lowfng  enamel,  composed  of  one*fotfrtb  of  a 
part  of  silica,  two  parts  and  a  half  of  white 
glata,  one-sixth  of  a  part  of  borax,  and  one- 
tenth  of  a  part  of  tcatea  of  oxide  of  iron, 
melted  together,  ground  in  water,  dried,  and 
reduced  to  a  line  powder,  may  be  employed. 
In  order  to  faeilitate  the  ftition  of  the  latter 
eompooed,  ftrom  one- twentieth  to  one- fifth 
part  of  oxide  of  lead  may  be  added,  aecotd- 
ing  to  tb«  fntfbility  of  the  gliits  employed. 
The  melting  point  of  the  two  enamela 
should  be  about  the  same.  In  order  to 
ensure  a  uniform  surface  when  baked,  end 
prevent  frothing  of  the  finishing  gUse. 
Tilea  manufactured  in  this  manner  inxy 
be  employe«l  for  other  purposes  than  the 
roofihg  of  buildings,  snd  they  may  t>e 
ornamented  hy  the  employment  of  ooloored 
glaxe  or  enamela,  or  the  eoamela  may  ho 
painted  with  colours,  or  with  gold,  or  other 
metal,  as  Is  practlaed  in  the  ornamenting  of 
glata  or  porcelain.  Caat  iron  may  alao  bo 
be  in  the  manufseture  of  tilea  according 
ing  to  this  inventicn ;  bnt  Its  use  Is  not  re- 
oom  mended,  aa  tiles  made  from  it  are  not  so 
light  or  dorable  as  those  made  from  the 
sheet  metal. 

CUim. — ^The  coottructtng  of  coverings 
far  buildings  of  enamelled  tilea,  eonsistlnr 
of  iron  plates  of  (he  form  of  tiles,  furnished 
with  hooks  Or  holes,  or  other  means  of 
attaehfhent,  and  coated  wfifa  enamel,  aa 
deaerlbed. 

PlBVtBB    AnilAKIl     LftCOVTE     HB    FON- 

TAtKCiioiivAiT.' of  PInabuty  and  Parts. 
For  inKftrovemtnii  in  e/ee/He  M^prtipk; 
(A  eommuoicatioo.)  Patent  dited  May  3, 
1851. 

The  invention  here  aottght  to  be  aeeured 
conMsts  in  the  appTication  to  electric  tele- 
graphic apparatus  of  a  key-bbard  rimiUr  to 
that  of  a  nianoforte,  in  conjunction  with  a 
toothed  cylinder  combiived  with  a  rateliet- 
wheel  ind  levers,  put  in  motion  by  keys  or 
hamasers,  by  meana  of  whleh  it  la  ntorely 
reqasaito  to  pUeo  the  finger  npOB  a  series  olf 
keys,  on  whioh  a|gBS»  lettara,  or  Bnasbara 
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art  writtcB,  to  effect  the  tramnMoB  of 
intpliigence. 

The  arrangemeiitt  of  meohanifm  for  car- 
rying the  ioveotion  into  effeot  are  at  fol- 
lows!—Underneath  the  key-board  ia  tet  a 
oylinder  or  axUf  from  which  project  a  lerlea 
of  radial  rods  rqual  in  Bvmber  to  the  keyai 
and  set  in  a  helical  line  aroand  the  cylinder, 
for  thd  pnrpose  of  enabling  each  of  tho 
rods  daring  the  rotation  of  the  shaft  to  ba 
stopped  by  a  catch  attached  to  the  parti* 
cnlar  ket  lowered.  The  lowering  of  any 
one  bt  the  keys  is  oavsed  to  take  effect  on  a 
borisontal  bar,  aifo  placed  underneath  the 
key-board  (which  is  so  arranged  as  to  rise 
to  its  former  position  when  the  key  is  re- 
leased from  pressure) »  which  bsr,  ia  ite 
descent,  liberates  a  ratchet,  which  gears  into 
a  ratchet-wheel  on  the  rotating  shaft,  and 
thus  allows  the  shaft  (which  is  set  in  motion 
by  clockwork)  to  revolve  until  a  second  rod 
corresponding  with  the  key  which  has  been 
lowered  meets  the  stop  on  that  key.  On 
the  lowering  of  another  key  a  similar  effeol 
is  produced*  and  the  shaft  ia  turned  through 
an  angle  proportioned  to  the  length  of  tbo 
are  of  the  helix  between  the  two  keys  which 
sueoes«i?ely  stopped  its  motion  ;  so  that,  if 
the  cylinder  is  provided  with  an  electrio  in- 
terrupter which  opens  and  doses  the  circuit 
every  time  one  of  the  teeth  of  the  ratchet- 
wheel  passes  through*  the  effect  produced 
will  be  Identical  with  that  prodooed  by  the 
rotation  of  a  dial  provided  with  as  many 
signak  as  there  are  keys  in  this  apparatust 
but  with  increased  advantage*  The  rotation 
of  the  eylihder  being  uniform«  and  regulated 
to  the  greatest  speed  that  the  efficient  work- 
ing of  the  receiving  apparatus  will  permit,  n 
oommunteation  once  established  between  tho 
reeeiver  abd  tranlnitter,  continues  to  sub* 
aiat  independently  of  any  irregularity  ia 
touching  the  keys,  provided  time  be  given 
for  the  hand  of  the  di&l  to  run  orer  its  divi« 
aiona* 

The  clockwork  for  setting  the  eylinder  in 
motion  tenet  be  wound  up  froas  time  to 
time,  bat  its  use  may  be  altogether  di»* 
pensed  with,  ahd  a  Ipring  ambstituted  for  it) 
on  which  the  bar,  actuat^  by  the  keya,  ma/ 
be  olrtised  to  take  effefct  so  as  to  produos  on 
the  rktehet-wheel  a  pfopeliing  power  which 
should  slightly  exceed  the  average  foret 
required  to  be  exerted. 

Ciaims, — I.  The  application  to  telegtt^ 
phio  apparatus  of  a  key -board,  combined 
with  a  seriel  of  stops  diAposed  in  the  form 
of  a  beltt  around  a  cylindrical  axis,  so  as  to 
permit  that  axis  to  turn  of  a  proportionato 
amount  to  the  position  of  the  key  which  ia 
aeted  upon  as  described* 

8.  The  appHdatioo  to  telogfBphie  apfu» 
tatua  of  a  parallel  bar  aadernaath  tha  key' 
haatdf  isr  aaaMiflg^iiiirinifaHily  aagh  al 


the  keys  to  pat  ia  asotieii  tka  axis  of  tha 
telcKTsph. 

Eowiir  Rosa,  of  Manohaster.  civil  aagU 
near,  i^r  etriaim  im/frovememU  ia  Mf€r9 
for  0tneniHn§  $t§mm*  Pateai  dated  Ma^ 
'3,  1851. 

These  Improvements  consist  in  ousihlBhn 
with  tubular  boilers,  whether  cylindrical  or 
otherwise,  a  chamber  ar  flae  betwean  tha 
tobnlar  portion  of  the  boiler  and  the  ftre^ 
grates  (of  which  there  are  two,  aide  by  sida)i 
for  the  purpose  of  effecting  a  oempleto  aans- 
bustion  of  smoke,  and  the  gases  which  might 
otherwise  pass  off  withoat  being  eansam^pd^ 
the  fires  are  lli^htod  and  kept  ap  in  bath 
gratea  at  the  same  timcf  but  they  are  fed  with 
coal  alternately,  in  order  that  the  gases,  5m«« 
arising  from  the  fresh  charge  in  the  one  fire- 
place may  be  consumed  by  the  heat  flnom 
the  incandescent  fuel  in  the  other  at  tha 
time  of  introducing  the  feed.  A  throCtle- 
vslte  H  pU««d  hi  th«  dhifthef  flu*,  llhUsfl  H 
aetuhted  bt  a  fed  hAviri^  A  Nandta  at  tha 
front  of  the  boilef,  to  HiiBM  tbH  fire- 
man to  reguUtte  the  draaght  ia  the  ahim- 
ney  without  the  neoessitf  of  Quitting  Ui 
stetioni 

ClWia.— CMibinlag  fire  or  tUMka  iaaa 
with  a  multitubular  portloo  of  boilcri  hiv- 
ing a  chamber  between  theai,  whether  anda 
together  in  one  boiler  *  any  of  the  *parti 
made  separatoly,  add  snhsaqaantl^  aniied  ta 
the  other  parts*  so  ai  to  aat  togatber  ia  Mm 
manner  described. 

JoHM  J  A  Ma  A  Oaaairanav,  Bs^««  of 
Washington,  United  States.  #br  Im^raat* 
awaft  in  e^Mnia^  tmd  tppitfinig  m&Hn 
pm0^,  (A  comnniilieatldh.)  Pawat  dalsfi 
May  3,  1851. 

This  iilvestioo*  oofltisti  of  aertalii  mMba^ 
of  obtaining  motive  po«tor  ftom  the  aiafail 
action  of  magnets  tad  h^ices  ar  eaadaatata 
conveying  currents  of  aleotrfaity.  Tha 
power  thus  obtained  Is  deaamiaaled  by  ite 
inventor  '*  electro^yftamio  axial  pawari"  ta 
disthigalsh  it  from  the  aleuUa  magaalii 
power  pfoduced  by  the  mutual  aetiati  #€ 
magnets.  The  elementary  priwtpla  an 
which  the  invention  la  baaed  is  that  af  tha 
axtal  force  by  wfait^  1  haiix  aaataylag  •■ 
eleetrlc  current  draws  a  magnat  wkMh  It  hk 
the  Ihie  df  its  axls^  the  magnet  at  the  aaaaa 
time  reciprocating  tha  aeMon  of  tha  acil  te 
an  opposite  direetion*  This  now  pomer  to 
intended  to  sapefaede  the  emplajfamnl  df 
steam  aiid  other  prime  asovert  in  the  aataa* 
tion  of  enghies  of  tha  reciproaatiog^  vihn»» 
ting,  and  rotary  elasseti  and  Is  sisa  ap» 
pllcable  when  embodied  in  the  simpfalat 
f^mt  of  machinery  M  tha  parpoeel  of  pila* 
driving,  emshing,  aad  braaktog  iubatoi 
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of  itainpliif I  pnMiiiif.  pnnebing  md  ham* 
miriiif  naUli,  Mid  pvmping  and  foroiog 
waiar  or  Mr»  to  mbieh  opontioni  the  mag- 
nolo  or  oxui  Wn  nay  ba  appUad  directly , 
•ad  witboat  the  iotenrentloo  of  other  bo- 
elAoiMii  for  tk0  toM  here  may  be  lifted 
throofh  a  teciea  of  coilf »  and  then  allowed 
to  lall  hy  their  ovn  iceifh^  or,  when  lifted, 
the  poerer  of  the  eoili  nay  be  applied  to 
aeeeletato  tho  deaoeni  of  tho  ban,  aod  eon* 
leiiMatly  iiiereaae  tbair  effaot  ia  atrikiog  • 
blow  I  and  when  employed  in  pomping,  the 
aiiol  bar  or  magnet  may  bo  eanaed  to  act  aa 
a  piaton,  and  the  oola  or  hcllcea  aa  the 
cylinder  or  barrel  of  the  pnmp.  The  draw, 
lag  abowa  ▼ariona  modae  of  carrying  the 
above  pcincipUa  ioto  eilect,  aa  alio  aundry 
anhaidiacy  improTomenta  in  the  eooatruotion 
of  tho  ooiU  or  heUcee.  and  of  galmoic  bat- 
tetien,  the  natnro  of  which  will  be  readiljr 
gniherad  from  the  following  cUima  and  the 
eaplanatioae  appended  thereto* 

rtiinMr— I,  The  employment  of  a  anooea- 
aioa  of  ooila  or  helirM  in  line,  through 
wUeh  the  enial  her  or  bara  are  drawn  or 
forced ;  whether  the  beliem  be  arranged  in 
a  atrnight  line  to  operate  on  n  atraight  bar, 
or  in  n  entred  iioe  to  operate  on  a  aimilarly 
cnrend  bar*  whereby  any  daaited  leogth  U 
8troko«may  be  prodnxd,  or  a  eootiimooa 
rotntion  ainiiitaiaed»  and  an  cqnable  action 
kept  op  either  on  the  etraigbt  or  curyed 
axial  bara  to  aa  to  produce  motive  |0«er» 

8»  The  employmeiit  generally  of  tqnare, 
flat«  or  rectaagnlar  wiree  oii  any  known 
forme  in  the  eonatrootion  of  electro- mag- 
notln  hoKeaok  when  annh  wiree  are  wound 
helicaUy  baclLwarda  and  forwarda  over  tho 
emtfre  length  of  the  ooUe.  (The  patenftM 
ie  nwnra  that  copper  rtbbanda  have  been 
wonnd  np  apirally  ao  aa  to  form  flat  aplraUf 
and  thta  hodoea.not  tlmrefore  claim,  bnt  Ite 
liaaMa  Ma  daim  to  the  employment  of  inch 
wirte  when  wonnd  helioally  nod  oontinn* 
onelf  benknnd  forth,  and  over  and  over 
nntil  tho  whole  heiiz  ia  flniahed^  Alao  the 
emplopmenl  apeclally  of  aqnewe,  flat,  or 
raiNngniar  ribhnnda  or  wiree  of  any  pro* 
portione  or  dimenaiena  in  tlw  conatrneticB 
of  liclieee  or  epirela  when  applied  to  operate 
tho  oBlal  bara  for  the  pnrpoee  of  obtaining 
m«tfVO  poifcar,  tho  naO  of  anoh  wiraa  in  thie 
partfenler  eennection  or  combination  behig 
attended  with  pecniiar  advantagea. 

S.  A  pecniiar  wmde  of  operating  with  a 
aneeaeeion  of  bclioea,  by  which  a  nniform 
aeiion  ielmwed  upon  tbe  aiiai  bar  or  bara 
thronghont  thn  whole  length  of  the  atroke^ 
or  dncing  Ite  continnona  rotary  motion,  end 
whmeby  tlw  injnrione  action  of  aecondary 
cnrranta  la  prevented,  and  the  metal  of  the 
ent-odT  ia  In  a  giant  degree  pieeaned  from 
bolag  hvmed  ^  tim  apark  rcanlting  §nm 


the  breaking  of  the  connection  $  tho  aaid 
mode  eoaatating  chiefly  in  tbe  employment 
of  a  number  of  *ectiona  or  abort  heliom  in  a 
line,  and  in  naing  aeveral  of  theee  nt  a  tiaM 
to  operate  npon  the  axial  bar,  (whidt 
aeveral  aeetiona  form  what  the  inventotf 
terma  the  "helix  of  aetnal  operation,")  and 
aa  the  axial  bar  advaneea,  certain  of  the  ceo* 
tiona  are  o«t  olf  from  one  end  of  tho  cirenit 
and  othera  added  to  the  helix  of  aetnal 
operation.  Jn  other  worda  it  may  bo  atatod 
thna :  the  helix  of  actoal  operation  ia  a  cer* 
tain  portion  of  a  long  helix  nmde  np  of  n 
nnmber  of  abort  heltcm  or  aeotiona,  which 
helix  of  actual  operation  preaervea  a  con* 
ataat  relation  to  the  extremity  of  the  axial 
bar  throngboat  ita  motion,  and  tbna  aecnrot 
nniformity  of  notion  and  the  other  advan* 
tagea  nanied« 

4*  A  mode  of  cfflictiog  the  pecniiar  action 
of  tbe  helix  of  aetnal  operation,  the  aaid  mode 
conaia'ing  in  the  manner  of  conneeUng  tho 
abort  helicee  or  ooila  with  each  other  and 
with  the  portion  of  the  cnt-off,  and  bringtog 
theae  laat  in  oommnnieation  with  tbe  polan 
of  the  galvanic  battery.  That  ia  to  aay,  all 
the  elementary  bclioea  are  oonnf«ced  ti^(0» 
ther,  and  alao  with  the  appropriate  aegmenm 
of  the  ent  off,  while  the  cnrrent  ia  conveyed 
to  the  helicee  by  roeana  of  commnnicnting 
alidea,  which  are  coonaeted  with  tbe  polan 
of  the  battery  in  the  manner  doMiribed. 

5.  The  employment  of  additional  or  ont* 
tide  hi*licM  in  the  roury  exiai  engine,  the 
aaid  helicea  or  eoila  being  intended  to  com* 
penaata  for  the  loaa  of  apace  caaaed  by  thn 
friotion  rollera  employed  in  that  engine. 

fl.  Tho  employment  of  a  mciprncating 
cut  off  in  combination  with  tbe  radpro* 
eating  axial  movement-^^irreepective  of  anj 
pnrtionler  method  which  may  be  adopted 
for  effecting  the  aaid  movement.  (It  ia  ob» 
viona  that  there  are  many  hiechanicel  con- 
trivaneee  belonging  to  ateam  and  other 
enginea  which  may  be  applied  for  moving 
the  partt  that  direct  the  current  of  electri- 
city :  theee  devicea,  however,  are  common 
and  well  known,  and  are  not  iherefom 
claimed  t  tbe  inventor  wiahing  only  to  ao« 
core  the  advantagea  reanlting  from  their 
employment  with  the  axial  engine  in  thia 
apeoial  relation.) 

7.  The  employment  of  hollow  Iron  bara 
in  the  axial  engine,  the  advantagea  of  which 
arc,  that  they  are  lighter,  and  give  morn 
power  in  proportion  to  their  weight;  and 
farther,  that  they  will  admit  of  the  employ- 
ment of  gnidea  within  them  if  neceaaary. 

8.  The  employment  in  the  dectro-dyna* 
mie  aiial  engine  of  a  vibratiag  or  recipro- 
cating iron  bar  or  bara,  atraight  or  carved, 
in  nombinatlon  with  two  seta  of  bdiom  for 
each  bar,  operating  altematdy  npoa  each 
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e«4  ibeivof  r«r  the.  pwrpoM  of  k«qAiig  up 

ike  ■Mg*^^'"**  " 

!^.  A   pecoliar  M«iliod  of  eon»tnMiia|r 

beli«es  for  U«  nn^aiwl  ApplicaMOA- uf 

elMlro-»i«9ctie  power*,  by  anUrginf  cho 

•lie  or  oofid««il«f  pofner  of'  lh«  wire  fr«n» 

wiihan  in  oiironitwrdidimitioni  Ihewlerfo* 

MOKt  nmr  bo  eltlwr  pra4«iA  or  itn^itAwr 

hat  tlMi^^Uim  ex^o4«i  lo  4be  omplopoient'Ol 

o-  laifer  winoeofkMioc^*  t«i«lltr  one*  or.  in 

olhec  iror4»i  •&  hicroeio  of  thesige  or  eon*' 

daciiny  po«or  of  tbo  itii^  froat  wilAiin  nol« 

«nMl««  in  vooy  pro|!()rt40»or  MKio  fMNid  do* 

sirabU  for  ilio  imrpose  to  whicb  the  iMlifdi> 

avoto  bfloppUed. 

10.  TboteelAf  of  4bo  points  of  4lio  cot  off, 
wbicb.  ore  expoeed  to  bo  bnrooil  by  tko 
•perls  nwolueg  f#oni  tbe  bro«k  of  ooooeo* 
tioo  witb.etript  of  metot  emmged  in  eoeh 
mnnner  ei  to  be  cepoble  of  hoiog  tnnied 
ronod  or  slid  along,  end  thoe  renewing  nnd 
CBpoeing  e  freeh  eurleoe  to  the  eimrk. 

li,  Anietbod  of  iosnlethig  ttee  aqnnre  or 
ifctne^ler  wif!o  employed  in  4be  oonstrno- 
tion  of  tbo  belioeft  by  meane  of  eirips  of 
ninth,  nrmber.enitftblo  non*rondncting  «e* 
torini*  applied  longitntlineUy,  end  attnebedl 
two  or  more  oontignone  eidee  of  enoh 
wire^  iboinankUng  aMteriid  being  nttacbod 
to  the  wire  by  eome  adbetive  eabeuoce^ 
tbevohy  InstUtating  the  opr ration  of  oover- 
ing  tbo  wieo.  eaving  anterMl,  «nd  eapeeially 
•Mfcing  the  belioea  oiore  ooapeet. 

12.  Tho  eeeployinent  of  a  helix  or  bdioea 
attnebed  permeneDtky  to  tlio  asial  bar  or 
bare,  and  moving  with  it  or  tbem  for  tbn 
pnrpoen  of  tnaroaaing  tbo  electvn^ynamin 
olfeet,  and  kneping  vp  the  magoetism  of  tho 
bar  or  bank 

13.  Tbn  onnatrnation  of  a  rotary  asiai 
engtDO»  irreepaeftiee  of  the  form  of  the  oroea 
•eetion  of  tho  bera  or  thoir  nnmhoft  or  tbn 
arrangement  nnd  nnmber  of  tbo  heliaea  «r 
ooilit  or  tbo  modaa  of  gearing  or  of  wnrkii^r 
tbna«lo&' 

14*  llMrOonatmetion  of  a  pandnlonsyOr 
vibrating  asial  ongino,  irreapeeiivo  of  tbo 
farm  or  ebaractar«f  ibe  bare  or  bclicanem* 
ployrd  therein. 

IS.  A  mode  of  aeonrtfig  Ihnplnlina  platea 
of  galfanic  batteries  to  the  lino  platea  there* 
of,  by  which  aolderiug  ie  dieprnaod  witb«  and 
aMmeidernblo  •ariog  of  tbo  platina  efVictrdy 
oombined  with  grenfc  faeilitf  in  nnifeing  the 
two  metala.  (A  greove  is  ont  io  the  edge 
of  tbo  lino  platot  into  whieh  the  edge  of  ibe 
platina  plate  in  ineoried,  nod  reieined 
therein  by  oemprcming  the  sine  upon  .the 
platinn.) 

.16.  A  method  of  eoBBpeneatiag  ^lor  the 
obliqaity  of  the  wire  upon  the  enUa  of  the 
eoiU  or  belioc»  by  maana  of  what  the  in- 
Tentor  teruie  **  riaore."     In  oontcqaenoe  of 


the  obliqilUy  of  4ho'  wire  to  ibe  ojAb  of  "the 
hniis,  n  aoneidrcahle  ▼eoant  apnee-ie  leffcon 
the  ewda'Of'tbo heKsao >eneb  iiyer  'df  'wma^* 
wbero.  aim  «nfe  ban  to  •riaa  aipon  'Itmlf  ^n 
commanee  a  new laynr :  Ibia  apace  ts-ftHed 
np  Willi  a  pieee  of  metelv  temMd  a  M  riaer^*' 
wMebvia  made:  to4i  tbeapneo^and  whieh -ia 
branghc into  meUlUo  uunt^lwith' tiaa  wfam 
of  the  beKx,  vSiebie<raedily.effiaeted 
the  nboTe*mewtioned  method  lof'ii 
the  wirea  nmptoyed-  in.  tbo  oainetwinttn^of 
tk^  helin  i*  adoptod;  theinealatingmatoffef 
being  upon  two  aidv  •  only  af the wtan, 
tbnt  aide  of  Che  wire  nest  the  limr  In 
tallie  oonUei  with  it,  and   thn  rimr' 
oomra  infto  the  oireuit,  fiHa  np 
apaoe,  and  i^de  to  tbe  oOndoeling  power  of 
t*o  wire.    When  (he  belioee  are  oooatmntod 
of  flat  apirab  ibaae  ri»era  are  not  nenesanpyt 
bn4.  wheo  n  oontinnona  wire'ie  need,  rwlauM* 
ing  upon  itaoif»  (beir  employment  ia  of  oam- 
aidoratde  imporienoa     < 

1 7«  A  method  of  preparieg  carbon  plaften 
[by  introdncing  plmes  of  aheot  iron*  iatn 
gaa  retortat  and  allowtng'tlMm- to.  renmin 
tkere  until-  eoreted  (esoept  attho-ndge; 
Whieb  ie  to  be  prnteotad  byn  oaaiim^  of  «lay> 
#itb  a  eryatailtno  dopoaaiof  OBrbnn];andtba 
employment  of  carbon  piatoa  «o  prapawd  m 
gaWatiio  battrriee.  -  « 

18.  Tbe  preparation  of  tber  onlaida  gells 
of  gaUanio  battarirs  by  vamiahing-oro^M* 
nting  with  oil,  w«xv  reainona^  bitunMwma* 
orotlmr  anitable  inaolnbla  mstlafn»  nnglasad 
or  poiona  aarthoawaro.    ' 

19.  A  method  of  making  tfaopnranaioaU 
afttaabed  to  or  in  tbo  anmo  piacn  wilb  tbn 
ontaido  eeli. 

29.  A  poonliav  fom  of  anie  plalw.  te  ba 
employed  in  conjunetioii  witb  a  Oiovne^n 
battrry.  .*♦.•, 

U.  The  employ nent  of  tbn  nsial  «epnl« 
avve  foree  (esovtod  by  tbo  emgnol  nr  naial 
bnr  or  bare)  either  aioDn  or  in  newjnnelinai 
witb  iha  axial  atiraerivo  fieiea  <nxeMad  byn 
hoiix  or  fioil),  ioroktaining  motiaoipdamr. 

22.  Tbn  emplnyenent  of  tbo  heliran  *and 
axial  bare,  fior  pnmping  water  nr  anr^wpaB 
tbe  prineiplee  herein  boliBre  mnntionnri. 

WiULtaw  CooBS,  ol'iGt.  Qeorfonmnli 
Wmtminsier,  eW»l  engineer*    Jbr  fnyranei 
menff  in-  ikt  mmm^aetmM  mf  eede  mtd  ikm 
tmr§imai€   ikanof.     (A  oonmanniaalima.) 
Petent  dated  May  3r  ISU. 

Tbe  praoeae  edopted  by>tba  immnftoi  «C 
thepreeeot  improrffmenla  ie  as  foilomnt*— 
In  order  to  •  aMndfectnm  oaawtio' 
tnfcea  a  eolntion  of  oommon  aeit  and 
it  between  4wo  memlor  iion-  end 
conneoted  together ;  daeoBBpeaiiieii 
at.the  expenaa  of  the  tiww»  •hnobloiinntrf 
tho  ealt,  combining  witb  tbe  inn  nnd.  fnran» 
ing  chloride  of  iron  in  eolatUNit  while  tbn 
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todlam  of  the  salt  if  set  free,  and  combin* 
Ittg'wilh  tke  <ncyg«ti  of  t1»  water  (liydn>«efi 
bckif  Kbenitedl)fbrflD«'<9iartio  wnle,  mhith 
laovea  towards  tho  copper^  and  in  ordvr  to' 
keap  it- there  eoporatedfrMi  the-cMoHde^f 
iroOf'a  porsardiaphraifa»lspkosd  betwean 
thriMtalSf  lhe«alt  beiny  on  the  aide  whero 
the  ifoii'4si  md  olean  water  to  ■  roROhre  ttao 
■odw  being^plaeedo*  4fao  aide  where  the  oop- 
pnria.  Tho  decovpoaiiiOB  will  dot;  hoar** 
oootvtnhe  ploeo  except  the  aohition  1«  asain  ' 
tsdnad'aito  tSBiperatavs  of  from^*'  to  IS^c 
Mir.  dorlaf!  the  operation.  It  is  neeeat«rf 
hi  order  to  thO  obtaioiof  of  n  peyAfOt 
lt«  tho*  the  aceeao  of  air- Aoold  ho  pve^' 
liodf  Chat  isi  iheveaael  nma  be  oovered* 
In  aar^igbt,  to  praveot  tho  ehlori#a  of  irow 
beeoninf  eoaraerted  hiio  ooddo  of  inmi 
Whtoh  it  is  -rery  optto  4o'r  and  in  wfatHi' 
oase  tho  acidn  would  m-eooabino  with  tho* 
ohIoHne  set  free,  and  forw  salt  afsilii ;  and 
tlnas  whf«  the  tar  haofroe  oeceaa  to  tho  aohi^' 
tion,  the  salt  is  oontivnally  bein|;  do^om**- 
poaed  ond'Te-oomfwaed,  and  tlio  iron  '  is 
iNMted  witbont  inybeoofleial  ivanlt  To 
work  the'  proOtBaa'  on-  a  latfo  seale,  so^os 
tomako'tf  ton  (if  sodn  at  n  single  oparationip 
n^  tank' or  olstt^nrnivst  be  <eonttitu«ed  of 
ilaxei  'stono^or  other  nrnterini  eapaWe  of 
■eslartai'  tko-^etion > of  oMHife'sodai  tho 
dimnnions  of  which  shonid  bo  oboot  1 1  iseli 
kMif  by'6<b«toiidei  and  dftetdoep.  The 
eiotrrn  ic;  to  he  divldod  by-  poronv  din* 
phra|Uia  into^kfee-  eooipartmefita,  tho  o»n- 
tval  onobefaMr  1  foot  eridet  and  tiM  two  end 
onn  each  2i  feet  wide  by^  11  feet  loMg.  To 
sopsfOttf  the  oooipnifmentsfnM»aaeh  other 
porous  -diapkragii  composed  of  tilea  or 
penes  of  l>iscait-wnrB  aboai  onO-eigfath'of 
on  hseh  <hiak«  eet  lo  fintmeo  of  gniu  perehe 
Mkr  window^eashvor  avo  to*  be  employed  $ 
tbeae  ahoald  l»e  secured  to  the  interior  el 
tkotank  inHsnch  ovuranevoata  render  each 
nuuyaitniil  watoiuthffat,  nod  prevent  iti 
oonmniniootinf  -with  that  nd^ouikif ,  other** 
wiso  than idirongk  dM^aedinai  of  the  poi 
'  iphn^ass^  Uonabof  thoendoona* 
its<  aedst  tW'  piaood  «  BOdiber-  of 
of  pif-irmi'(Sootoh<heio9pcvfBrted)i 
piled  'npoBf  oneb^  «ther,-  bnt  lentikif  apeoe 
psftaieMi-fer:  tfaO  voeapaatmentk  tocoiUhin 
Mi  vpkbnobf  aalt  aiofter.i  Tfarpigo  of  iron 
naoit  lie  .in-  oompleto  ttetaHic^  eoirtact^  nod 
titboMiy  h»«ieoted  by  pkninr  a  bright  «poi 
on  each  pig  in  ooohe^km'^^h  onothdr 
krigkfropett  k*werer  snioil«  on-tko  pigtiext 
ndjoinidg  lt«.  In  the^  centrnt  oomportnaoiit 
of  Ikotank'Onr  to  be  .plaoedk  two  pintea  «f 
cofper<(wfaioh  aeodr  DOt>  bo 'tWhlMr  than 
copper  fbilf  an<  thej  rnm^  nob-  stibieotedf  to 
jk'tmaniing-iaatftowft  and  tlMtreorfheee  loniy 
krw  tc^iled)^  'enelr  plate  tniog  iboonght  into 

ondi  thos  endroooipBttniesit 


n^xt  it,  by  connecting  a  strip  of  copper 
attached  fo  thcphne  to  abri^bt  8pott>ft  one 
of  the  ptga  of  iron  by  means  of  aoOrew  or 
otberwiso.  No#. td  msk» aton  of  aoda-ash, 
2;48tlbs.  of  Mlt  or«-tO"b«  dl^^Ind  in  74r 
gattboa  (^cpiarttf  7467^ny«.)  oftrMir,  whick 
wtH  toiak»  i'iatttraM  tolitkMf  C^^l>  fo 
aboot  113*  tfabkr  fbocyof'iallt  #acer/'hdlf  «f 
wklek>tf  to  bo  puwrtd  ttMti  tfa»  in»ft  In  om 
<9sn«psft«i«h(|t>iDf  tketMtv  Md  tho'toniafta. 
lug  htif  npon-tbat  ooHlalnod  in  tbo  other 
ooMpartdMMt;'  'Tho  aaiddleiooiapartnioiitt 
which  oontahM  the  copper  plater,  irt«bo 
ftUod  srltk  olean  wnior  to  tho  lerel  of  tho 
salt  watrr  io  tkO'  ond  ooitipartiuontt:-  'A 
eoTpr  is  then  pl«oed  on  the  ti«k,  and  hitot 
off.  to  prurent  tho  aeoeaa  of  atmbkpberio 
air }  and  In  ordar  to  admit  of  the  oaeepo  of 
the  kkorated  hydrogon,  a  bilnttnbo  l»  to  bo 
introdosed  in  tho  ee%«r,  the  end  ofwhioh 
twbe  dips  in<o  a  maeatl  oowtaining  w«ier. 
Tho  tciiiperatitvo  being  now  keptatabont 
70^  Pubr.i  tho  dedoasfMMHioir  of'  tho  ielt 
water  w&H  be' aoooa»pii8hod  Iw-sorck  days, 
tho  oal€  watar  will  then  >be  Aiaud  ohaw^od 
into  a  gmen  liquid  («  oolnttonof  oklorMtf  of 
ifow)  aed  in  the  aiiddlo  oOBpertteMt  wfft 
be  fbond  eanttid  eoda  la  solotiooi  whiek 
oontains  also  a  s«al1  propoftlfm-  of  a4lt. 
Tko'scrength  of  tho  soiotton  will  of-4odrso 
dippeod  on  the  qnantity  of  wator  in  tho 
BSiddle  oooapartmotit,  bnt  if  all  tho  aalt  id 
daoooapoaed,'  the  sotmdon  will  oootain 
1 ,327  lbs.  4>f  dry  «ttt«tlo  eoda.  The  eanetio 
Boltttionv  if'  Inlondod  >  Ibr  toap^makfng,  may 
be  oted  at  onoe  for  that  porpoae  witbokl 
any  proparadon ;  bnt  If-  it  is  ■  dealrod  to 
BsaMif«et«m  earbooate'Ofaoda.  It-  oMMt  bo 
oeaporaied  to  4ryncos-in  an  -iron  pot  (rk« 
nndi'composed  salt  being  remored^Wlbro  iko 
evaporation  is  quiio  oon«platad)  and  when 
dry  kept  hot  and  stirrod  for  en  konr  of  two* 
daring  wkltsh  tioMlt  wMI- vapidly  absorb 
oarboaiioeoid  from  tho  atmospkom,*  Inasaaso 
wry  oonsidmUy  hi  kntk,wiid  will  ilnaily  ko 
ooavertod  into  pare  carbonate  of  soda(aoda« 
aehof  be-por  eettt.-alkaU).  »y489  Ibi.  of 
son  aiill«  oowannv  1  MMba.  ofiroii^  pro- 
dMittg  ahont  1|M7  Iks.  wf  ^dryoadsths  soda, 
cqaivalent  to  abont  one  ton  of  .pnrooarbonato 
of  <aoda»  arktek  ia-aoda'aik  eontaioiot  bt 
poporat'OlhaKv  v 

I) '  Tho  (patentee  doea  not  confine  kknself  to 
tke  puteieo  orraogaaKiit  abovo'doaerlked,  ao 
thoivon  aad.  copper  •  may  ko  plaoed  oltar- 
aaiely  \  bat  In  thie  oaaa  Ihe  last  copper 
aaask>boooanoccod  to  tho  Hast  Iron  plato«  ai 
ia  tke  ordinary  galraiiia*  battery* 
•.  Thonlann.  b  fdr  tlio  .ohifnsioB  of  oanstio 
soda  and  carbonate  of  soda  (soda*aah),  by 
tho  meaner  i-ov  prooeasv  or  proeeaaes^  do* 
8C>ibed«i      > 

jAJtBO  .¥tK9f  «l  Westbo«no-grovo» 
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wmfactwte  ofleaiker ;  «lm  tii  ik§  mMmg  ^ 
booi»  tmd  Bkoea,  Fiteat  dated  May  S, 
18&i. 

1.  The  **  iflnproTMBeiita  in  t^  iiMn«f«c« 
tart  of  iMther  *'  contiitt  in  tb«  ftppIiofttiMi 
Qf  heat  when  eztractinf  tannto  (r^m  bntk 
•nd  other  enbctwieae  vMd  for  BuUng  tan* 
aingliqaort.  The  e—ployBient  of  free  eteam 
for  tble  porpoie  it  not  now,  Irak  tlie  aoreltf 
af  the  lament  iaprofoaieste  cMiiite  In  tbo 
e»ploynient  either  of  hot  water  cirmlatinf 
tbitmf  k  pipee  plaeed  in  die  vate,  and  ar* 
mnged  on  the  well*  known  tyetem  of  Mr. 
Feriiini,  or  of  itetm,  whiek  ii  aleo  eaoaed 
to  paie  tfaroagh  a  snitable  arrangement  of 
pipef,  ao  at  to  raiee  the  temperatnre  of  the 
llqaid  to  abont  l&O^  to  210"*  Fahrenheit,  in 
both  caiei  enltable  meant  being  adopted  ter 
Kgnlating  the  temperatnre  at  pleaanre.  Tim 
pipee  are  preferred  to  be  arranged  at  the 
bottom  of  the  ireeselt  nndemeatb  n  falae 
bottom,  on  which  are  plaeed  the  materiala 
from  whiek  tke  tannin  la  to  be  extreeled  i 
and,  aa  it  ia  decirable  fee  prerent  tke  eoeeea 
of  air  dnring  tlie  operation,  the  eorer  of  tke 
vat  (okiek  ii  oompeead  of  galvanined  iron) 
ia  tamed  down  at  tke  edges,  and  groofw 
are  formed  all  ronad  tko  top  of  tke  vat, 
wbiek  are  flUed  with  water,  and  in  wlitok  tlie 
edgei  of  tke  cofer  are  inserted,— a  water* 
joint  being  thos  formed  by  wkiek  tke  atmo- 
iphere  ii  entirely  shot  off  frem  eommmiiea* 
tion  with  the  Itqnor.  Wlien  oold,  the  Itqaor 
if  drawn  off  bj  a  tep  frem  below  the  falae  hot« 
torn,  and  lliled  into  pits  in  wbieb  the  hidea 
to  be  tanned  are  tnspended  from  eroea  bars, 
whiek  are  fitted  with  a  fillet  at  top,  so  that, 
wkeo  laid  side  by  side  aoress  tke  pHa,  tke 
fillets  of  the  bars  shall  tonek  eack  otker,  ond 
tknt  cover  in  altogetker  the  top  of  tke  pits. 
Care  most  be  taken  tkat  snfllGient  liqnor  ia 
placed  in  the  pits  to  immerse  tke  hiUce  or 
akins  entirely  |  and  it  Is  not  noeeesery  to 
false  the  bides  from  the  pitsr,  or  mova  them 
at  all,  nncii  tke  operatkMi  of  tanning  is  oona- 
pleted  ;  bat  the  lienor  most  be  clmaged  aa 
often  BS  the  qnslity  of  the  hides  may  requiiv, 
aad  antii  they  are  thorooghlf  Uooed.  They 
are  then  removed,  end  sniSieeled,  wkilo  in  a 
damp  Btate,  to  the  opeiation  of  rolling  \  the 
method   of   pei  forming  whiek   ooastitalaa 
aaotker  of  tke  lotprovements.     UitkeHo, 
toatkw  has  beea  roiled  ketvaea  twoaayield* 
lag  aorfaeest  bat  tke  pateatee  now  propoeee 
to  employ  one  roller  of  metal  or  other  aa^ 
yieldtng  sabntanee,  or  a  table  oompoaed  of 
the   same,  in   oonjooctloa  with  a  aeeond 
roller  composed  of  a  eylioiJer  of  vaicauiaed 
lodia-rabber,   covered  with  metallic   rings 
plaeed  close  together  side  bj  sdc,  tlie  aa« 
vantage  of  wnich  is,  tbat  it  rielus  to  any 
kregaiaritiae  ia  tke  thieknen  of  tke  iearker» 


aad  tkaa  aolQaelt  tka  kida  t»  a  wtfens  da- 
gree  of  premafa  ia  every  part.  Thv  aa»e 
rasalt  may  be  obtaiaed  by  tke  employment 
of  a  table  of  valcaniaed  IodiaHPabber»  havtag 
Its  sarfaoe  eoverad  witk  bars  of  metal  laid 
aide  by  side,  the  leather  being  pliMdtkefaoa« 
aad  sabjeetod  to  tk#  piaesaca  of  a  aottd  net* 
liille  roller. 

fi.  The  «<  ImpvaffameHa  hi  amklaf  bnola 
and  eboea"  kafa  lalaHaa  to  a  maikad  af 
aeeaifing  tko  aolea  to  tka  «ppen  aad  tko 
haeb  to  tka  ealea  af  baate  aad  akaaa  wkm 
mold  kffada  or  rivela  are  ampkiyad.  Ha 
patnatee  makea  aaa  far  tkia  parpaaa  af  wtet 
ka  terms  a  «•  moald  kea,"  ia  wkiek  ia  phmid 
a  filling  piece  to  lappart  tke  laat.  tha  a^ 
part  beiag  appormoal.  Bafon  plteiof  tka 
last  in  the  moald  boi,  tka  appar,  praviaaily 
demped,  is  etretoked  orer  it,  and  its  adgas 
are  preesed  dawn  all  waad  aver  tka  iaaer 
sale,  wkiek  kad  baea  pesvioaiif  kiid  aa  tka 
last.  Tkis  praseiag  dawa  of  tke  •igm  of 
tke  upper  ie  eflbntad  by  tko  ooBtiaaHan  af  a 
klook  of  India.iabbar  attaoked  to  Ike  lap  af 
Ike  maald«>koz,  aad  tkraagk  aa  apiafae  in 
arbiak  tka  laat»  aad  apper  apaa  itt  aia  Ia- 
tvodaeed.  Tka  tola  ia  aow  preatsd  dawa 
apon  tke  laat,  so  aa  la  compasae  Ika  adgaa 
of  Ike  apper  ketveen  H  aad  tka  Iaaer  aola. 
Tke  kolea  for  tka  riveta  or  brads  apt  amda 
by  mesaa  af  a  '*  biaaekiaf  frame,'*  te  wMak 
ara  attacked  saitabla  polala  far  tkat  par* 
poee ;  aad  the  krada  are  tkea  pat  kito  tkaao 
koles  and  snbgeotad  to  pramara,  ta  taaiti 
tkem  to  koU  the  parts  aeaaraly  togatker. 
The  odgea  af  the  laat  asa  to^iiid  wHk 
metal,  wkiek  ie  aarragaiad  aa  aatodsvai  a 
icriee  af  rtdgea,  aad  tke  poiala  af  tka  krada, 
when  feroed  tktoagk  Ike  haiher,  aama 
against  tka  iodinea,  aad  are  thereby  dirartod 
npwarda,  by  wMok  meaae  tfcer  wttt  te 
olinobed  eo  aa  eflaciaally  to  seeata  Ike  porta 
tag  ether.  Tka  paaakaa  are  tkaa  wUkdra^n 
from  ilw  moald-boB,  and  tka  laalt  wiik  Ika 
ao  far  fiaisked  ebaa  oa  H,  raosavadt 
wMck  the  kael  ia  amaoked  ky  a 
matkod  of  pmeeediag.  Tka  Jailer 
la  alea  adapted  for  tko  parpaea  of 
Ika  keels  of  keoto. 

OMm§.^i.  Tke  laspMveMeala 
fee  the  oMnaiaaiara  af  fcsstker 

fi.  Tke  impraveBseali  dutiibid  ia 
Isetariag  boots  aad  ehees. 

WtLuaM  6itiwK,  af  Mleilamay< 
il»  asMM'oaemenlr  as  /aaeamftaa  aad  af i 
aaptnee,  mnd  ia  caPiai^m  wisd  a 
ffkmoi  ^lad  Mey  41,  ififil , 

The  improreosenu  embraoad 
patent  sia  or  fettooe« 

1.  Tke  employment  te  loacmatifaa  saMl 
aiker  cttaiaea  of  aarvilinoal  valves,  warkii^^ 
an  ploaee  aft  vigka  aagiaa-ta  tJiaaaiaaf  Usa 

»        -g—     -■  ^ ■    ^^M eg  _a  #^fc       m^  • 


WBBKU(  uii  w  mm  wf0 


VATKHTt. 


u  catt  doable,  formiDg  an  ooUi  Md  ii^nfr 
ojUnder,  and  haTing  the  aperturei  for  the 
▼alves  made  to  extend  all  round  the  entire 
cinsnm/erenoe.  The  TalTea  are  eonoentric 
wMi  the  OTlindefi  and  woitk  around  it,  beinf 
iQ^Hftted  (y  rod«  p«»iing  thro\ig|i  sftiiADg-' 
boies  in  the  oylinder  cvrai.  A  atqah  giealer 
•raa  la  thna  ebleiped  for  the  enii^ioA  of 
ateam ;  and,  in  order  tbat  |ta  ti^i%  m§,j  \^ 
«i  imtJHltapfXHH  M  fMS8iU0,  the  apaea  he- 
MPaen  the  eyUadera  if  allowed  to  eom»«ni- 
flM»  Ireriy  witit  thf  atipQsphere.  Tbey«|Te 
Q«v  i»  tfwneetiaa  vith  the  hoUei  ia  alio 
worked  on  the  lame  prjndpla-  The  alide- 
Talf «  conaiaU  of  a  ring  placed  eoiioentrio  W 
§  finiUl  oylinder  at  each  end  of  (ha  bo^, 
io«nd  the  entire  peripbery  of  whioh  aie 
formed  a  veH^  of  aper|;nrea;  th^fe  ring 
f  altea  aw  iwnn«»M  t«gethtr,  and  worl^ed 
by  a  rod  paasaag  tiirongh  a  atuftng-box  in 
the  upper  plfite  of  the  Y«lTe  bpz.  3y  thia 
arrangement  «f  digtf Ibiitivg  the  ■(««»  UfHf 
foTBiiy  over  the  cylindrieal  valve,  the  coun- 
ter preaaure  of  ateam  ia  removed,  and  the 
only  frietaon  remaining  it  that  of  the  mbbbig 
anr&eea  of-  the  metal,  which  ia  but  trifling. 

2.  The  «ppUMti«|  of  f  UiptiiH^l  W(:entri^ 
to  the  working  of  pumpa  and  *'  other  hydran- 
lio  mechanical  inveniione,"  by  which  meani 
the  masimnm  effect  of  the  power  exerted  ia 
employed  during  the  lift,  and  the  minimum 
daring  the  dpwn  Itrpfce* 

3.  An  improved  methovd  of  aignalizipg  qu 
nilwaye^  by  the  aimoltaneoua  employment 
of  audible  aignala  produced  by  compre8ie4 
nir,  and  viiiblft  9lgM^  or  coloured  kf^t^* 
Vho  Mwivfti  ot  a  train,  or  aa  maa^  of  ihem 
aa  may  be  noeeaeary,  are  provided  with 
tanka  to  contain  the  oompreaaed  air,  whteh 
ia  aupplied  to  them  at  the  atatiooa  from  a 
iceerfoir,  wUUk  \i  itIBlf  anpplied  by  m^nft 
of  a  pump,  wkiok  i^ay  lie  worked  by  the 
ftooomotive  while  atMdiug  ai  the  aiation 
•waiting  t)i^  di^pairty^fi  of  the  train.  The 
ivliiaikanmployad  aye  of  the  ordinary  aon* 
atructioo,  and  the  lamps  are  thown  iimol- 
taneouily  with  the  eounding  thereof  by  con- 
necting the  axis  on  wliicti  the  lamps  are 
Made  to  4n#n  with  the  baodle  for  turning  on 
tbc  49c«ipr9IH4  iif  iqt^  the  whittle. 

Cinim* — If  Thf  douole  cylinders,  whioh 
admit  of  a  fitee  apaee  arooud  die  entire  peri- 
IB^r  of  thp  iRDcr  onr»  and  the  tpp  and 
k^vk  plates  9f  tb«  outer  cyliodfr«  *i»ich 
kave  a  Iree  isauo  for  ataam  abovo  and  l»eiMr 

the  pisioii* 

^.  The  curviiineal  vj|1vef  extending  |jr|)||nd 
Iho  entire  mrooufitfrenee  of  tiw4^1i«dcv,  and 
oeablo  wiih  eltber  a  doable  eyUndOf  or  in- 
ikie  or  oaisMc  9  singlo  cyiifidcr, 

5*  The  curviliBMl  aUdo  valvea  for  the 


of  afoap  to  thi  oyMBto,  bvapydi 

t^^  prepfi^re  of  st^n  if  ne9tralif ef, 
4»  An  jLmprovtd  raptilinafl  lUido  Tl4f#t 

5.  The  elliptical  eccentrics. 

6.  Ti)e  combination  of  condensed  air- 
reservoirs,  whittles,  and  signals,  as  applied 
tp  railway  carrfsges. 

WiM.iA|c  gowAWi  NfWTOw,  pf  Chvu* 

ftry*laao,  civil  aagino«i«  Far  in^MMweaieaie 
Ml  Me  UMivii/ac^are  ^f  woven  gmf  felted 

Mrici.   (A  oom»)inW%tioiiO  f^jm^  diM 

May  3,  1851. 

OKocmt.^l.  A  atodeof  produe(n|^  a  peea- 
ller  d^scriptipn  of  fabric  by  opver^Dg  or  (sc«t> 
ing  felt  oa  iemi.feU  (th»t  is,  folt  whioh  boa 
paaaed  throag)>  tbe  process  of  manuf^etf^r- 
(pg  termed  *^kirden|ng")  or  Qther  wowp^ 
iabriea  with  eaontchoua  or  aimilar  gamy,  mr 
•om pounds  thereof,  a  bat  or  fleece  of  cottoa, 
f%Xi  Billet  oro^ber  flmilar  fibret  being  intfir- 
nosfd  between  thf  Celt  «nd  itf  cmting  of 
India  rubber. 

2,  The  covering  qr  C9gting  w{tl^  caq^t- 
<di««P  «r  aimilfr  gonia,  or  compo«ndff  tbewi 

of,  the  napped  or  fleecy  surface  (being  of 
cotton,  flax,  silk,  or  other  similar  fibres)  of 
the  fabrics  known  as  Canton  flannel,  or 
other  woven  fabric  having  a  fleecy  aurface 

in  m^wm  dfMriWd. 

(Under  the  term  "  woven  "  tbc  patentee 
intends  to  include  that  class  of  fabriea 
which  may  be  produced  on  the  circular 
loom,  and  whiehare  Vuown  as  **  hosiery  piece 
gOQ^S,''  and  as  "  knitted  piece  gopds.") 

Gaitajk  KoaeoviTCH,  of  Myddleton- 
a^uare,  gentleman.  Fbr  impfo^fements  in 
foiMry  eteam  enginee^  (A  comjpunication 
Uoa^  Alexis  KhQpaiaJboff,)  Patent  dated 
May  a,  1S51. 

This  invention  is  described  as  consisting 
in  maintaining  the  constancy  or  regolaritj 
pf  the  inflow  and  outflow  of  ate^nii  apd  alao 
il»a  ttiiirormity  of  tbi  vacvpm  produoed,  by 
gfran^ng  the  maehaniam  of  the  en|ine  in 
•nch  manner  that  the  introduction  and  eacape 
of  tbc  ateam  abidl  tal^  pli«ii  thfopgh  certain 
Moveable  parte  os  valvea,  whi<di  are  aauaed 
to  rotate  with  the  piaton  and  its  axle,  so  as 
to  preaept  the  neceaaary  ports  or  apertures 
for  those  purposes. 

wnBKi*T  Lisf  OP  vgw  saraLisa  nAvniivi* 

l^UHaxn  Sinclair,  of  Maacheflter,  Lancacter,  en- 
gineer, for  certain  iniptoyemei)(|  In  locks.  |<9r 
vember  1$;  aix  months. 

Julian  Bernard,  of  Oreen  -  streft,  Ofosvenor" 
squarr,  Middlesex,  geiitleniBn,  for  improvenipnra 
In  ^e  manufacture  pfleatjier  or  dreft{>e4  s^liio,  and 
of  materials  to  be  usi  ^  in  lieu  thereor,  and  In  tlie 
machinery  or  apparatus  to  be  efr ployed  {n  su(h 
n^anuractur^.    November  13;  six  months. 

William  Smith,  of  Dcrt'iy;  William  Piekinson, 
also  of  Derby  \  and  Thomas  Pe<«ke,  aUo  of  Derbyl 
for  eetlain  improvements  in  the  manufacture  of 
elienillo  and  ot|ier  piled  lUMioa.    Vovaaatoer  1 8  f  aix 


400 
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OMTpi  81wmi*>^  of  StneltMi  Iron  Works,  Foid- 
inf  BrMgo,  Hanu,  englne«r,  for  improvements  in 
the  eoQstruetiob  of  sppsntns  for  K^nding  grain 
and  other  sabstanees.    November  IS;  six  monibs. 


Hnith  Bowlsbsr  Wftlson,  of  the  Totfc  Rotd,  Blaek* 

friars.  III  the  City  of  Londun,  Esq  ,  for  imimvemeols 
In  the  construction  of  rails  for  xmtlwajrs.  MoTember 
IS;  six  months. 


LItT  OF  SCOTCH  PATBNTS  FBOM  22nD  OF  SBPTBliBBB  TO  TBB  22nD  OF  OCTOBBB,  18&1* 

Henry  John  Betjemann,  of  Upper  Ashby-street, 
Northampton-square,  Middlesex,  for  improvrments 
In  connectlnir  parts  of  bedsteads,  and  other  frames, 
and  In  maditnery  employed  therein.  Ootober  16 ; 
aix  months. 

Daniel  Dalton,  of  8pon-1ane,  Westbromwieh, 
Btaflbrd,  iron  founder,  for  ImproTomenu  applicable 
to  railways.    Oe*4>ber  16;  six  months. 

William  Jean  Jules  Varillat,  of  Rouen,  France, 
nanufscturer,  for  improvements  in  tlie  extraction 
and  preparatinn  of  colouring,  tanning,  and  saocha* 
line  matters,  from  vegetable  sniistAaces,  and  the 
apparatna  to  be  used  therein.  Oct.  SO;  six  months. 

William  Oni-ns.  oi  ttoutliwark,  Surrey,  engineer, 
for  Improvements  in  tlie  manufacture  uf  nut«  and 
bolu,  also  of  steps,  bearings,  axles,  and  bashes, 
also  of  mills  and  dies  for  engravers,  also  or  bells, 
and  other  spindles,  also  of  weft  furkfi,  shuttle 
tongues  and  lips  for  looms,  also  parts  of  agricultuial 
Impleraents,  chains,  roller  guides,  and  throstle  bars, 
by  the  application  of  naterials  not  hitherto  uacd  for 
such  purp<Nies.    October  20 ;  lix  months. 

Thomas  Sanders  Bale,  of  c'aulUon-pl  «ce,  StafTord* 
ehlna  manufteturer,  for  certain  improvements  in 


the  method  of  treating,  ornamenting,  and  pi 
ing  b)i tidings  and  cdiHees,  which  vaftd  Improve- 
nents  are  aUo  applicable  to  other  similar  porpoaea. 
Oeti»ber  SO  ;  six  months. 

Robert  Orifllthii,  of  Havre, engineer,  for  impiovo- 
ments  In  stram  engines  and  in  propelling 
October  Si ;  six  months. 

Frederick  William  Mowbray,  of  Lekoolor, 
tleman,  for  improvements  in  machinery  for 
ing.    October  21  ;  six  months. 

William  Fswcf-tt,  of  Kidderminster,  for  eertaia 
Improvements  in  the  mannlaeture  of  eaipets.  Oo- 
tobrr  SI :  >ix  months. 

Geo/ge  Fergusi^on  Wilson,  of  VanxhaU,  David 
Wilnon,  of  Wandsworth,  and  James  Chilil,  of  Put. 
iiey,  for  improvements  in  presses  and  matting,  and 
in  the  process  of,  and  apparatus  fbr,  tr«  ailng  Iht^ 
and  oily  matters,  and  in  ihe  manufacture  of  eandko 
and  ni.ht  liKhts.    October  Si;  six  months. 

Donald  Henderson,  of  Glasgow,  ironomngrr.  for 
an  improved  apiiantus  for  generating  gaa,  whieh 
apparatus  may  be  used  for  heating,  and  other  simi- 
lar purposes,  S'td  other  apparatus  for  heating  and 
ventilating.    October  S>;  four  months. 


EmmaruM.— ilnte p.  878.— In  the  heading  of  Mr.  Lund's  Patent,  d«<s  the  word  "Engineer/ 
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CAPT.  CAKPBHTER'S  PATBNT  IMPROVBHINTS  IN  SCRBW  PROPELLING. 
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OAFTAIH  CABPBNfVR'g  PATKITT  XIIPBOYEMBHTB  |N  BCMW-fPtOFSLLfira. 
(Fatoot  dated  May  13,  IMQ.    Spfciflcation  eprolled  NoTpinli>9r  }3,  \^Sh) 

Specification, 

FiBBTLT.  My  iiiTentioDy  in  bo  far  as  it  ragards  improTemBnts  in  tiie  conBtraetioB  of  tiiipB 
and  ybbbbIb,  baa  axdnBiFB  relation  to  ihips  and  ymuiAM  which  are  intended  to  be  propelled  by 
means  of  screws  or  other  submerged  instruments,  worked  by  steam  power,  either  alone  or 
in  combination  with  wind  or  other  power,  and  have  for  their  object  the  adaptation  of  such 
ships  and  yessels,  to  be  worked  by  two  propellers,  instead  of  by  one  only,  as  usual.  Figs. 
1,  3,  4,  8,  and  9  of  the  drawings  annexed,  are  different  views  of  a  TCSBel  fitted  with  two 
screws  (SS),  and  figs.  2,  5,  6,  and  10  analogous  Tiews  of  a  vessel  constructed  or  designed 
for  propulsion  by  one  screw  only  (S).  By  comparing  the  one  set  of  these  figures  with  the 
other,  the  differences  in  point  of  construction  between  them  will  be  readUy  recognised.  Hie 
ordinary  rudder,  stem- post,  dead  wood,  and  after  parts  of  the  keel  are  removed,  and  the 
space  in  the  hull  hitherto  appropriated  to  them  is  inclosed  within  a  strong  framework,  open 
to  the  water  both  fore  and  aft  and  beneath,  the  two  sides  of  which  terminate  at  bottom  in 
two  additional  keek  or  bilge  pieces  parallel  to  the  main  keeL  It  is  intended  that  the  two 
propellers  aforesaid  should  work  in  the  water  space  inclosed  within  this  framework  in  the 
same  way  as  the  single  screw  now  commonly  works  in  a  space  cut  out  for  it  in  the  dead 
wood,  in  figs.  3  and  4,//  represent  the  above  framework,  and /^^  the  water  space  within 
the  same ;  c  represents  the  starboard  additional  keel ;  d  the  port  additional  keel ;  and  «  the 
main  or  midship  keel.  The  flooring  iminediately  over  the  framework  and  water  space  has 
an  arched  form  given  to  it  for  the  sake  of  giving  ptreiigth  to  the  after  frame  of  the  vessel ; 
and  in  order  that  the  water  may  flow  the  more  freely  through  the  inclosed  space  beneath 
towards  the  propellers.  The  water  space/'/'  is  constructed  with  a  gradual  Inclination  down- 
wards from  the  water-line,  between  the  two  stern-posts,  as  far  as  the  point  where  the  main 
keel  begins  to  change  its  original  line  of  directiop.  The  B^ditional  keels  terminate  each  in 
a  separate  stem-post  {bh,  fig.  9),  aod  each  stern-post  has  a  separate  rudder  attached  to  it. 
A  steering  wheel  or  apparatus  should  be  used,  capable  of  steering  either  with  two  ruddera 
moving  together  in  parallel  lines,  or  separately.  The  distances  between  the  additional  side 
keels  and  the  midship  keel  will  of  course  depend  on  the  diameter  of  the  screws,  and  that 
again  will  depend  on  the  quantity  of  propelling  surface  and  steam  power  proposed  to  be 
employed.  The  exterior  sectional  lines  (1,  2,  3, 4,  5,  6,  7,  8,  fig.  9,)  are  carried  from  the 
midship  section  aft  in  the  usual  way  followed  in  ship-buUding,  allowing  for  the  distance 
each  keel  and  stern-post  will  be  removed  from  the  position  occupied  by  these  parts  in  abips 
on  the  old  plan  of  construction  ;  and  the  interior  lines  are  curved  from  the  flooring  to  each 
keel,  so  as  to  allow  the  water  to  pass  away  with  as  little  obstractioa  as  may  be.  The  varia- 
tion in  these  lines  will  be  better  understood  by  referring  to  fig.  10,  where  the  numbers  1, 
2,  3,  4,  5,  6,  7,  and  8  represent  the  sectional  lines  of  a  Yessel  having  one  keel  only,  and 
adapted  to  propulsion  by  one  screir  only.  From  the  midship  section  to  the  stem,  or  from 
the  point  where  my  alterations  ip  construction  commence  to  the  stem,  the  conatrnction 
would  be  the  same  as  usuaL 

• 

Secondly,  My  invention,  in  so  far  as  it  regards  the  machinery  or  apparatus  for  propelling 
vessels,  consists  in  substituting  for  the  one  screw  or  submerged  propeller  now  ordinarily 
employed,  two  propellers  placed  in  the  water  space  formed  as  aforesaid,  the  one  a  little  in 
advance  of  the  other,  and  which  may  be  worked,  either  both  at  the  same  time  or  one  only 
at  a  time.  Each  screw  may  be  made  of  a  diameter  eqaal  to  that  of  a  full-sised  screw  of 
the  sort  commonly  used  when  placed  in  a  space  cut  out  of  the  dead  wood,  that  is  to  say,  of 
as  large  a  size  as  the  distance  between  the  water-line  and  the  bottom  of  the  keel  will  admit 
of;  so  that  when  one  only  of  the  two  screws  is  worked,  the  power  obtained  will  be  equal 
to  that  now  obtained  from  single  screw  propellers,  and  when  both  are  worked,  an  increase 
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Uw  blades  of  m  siDgle  propeller  not  having  aofficient  sarfaee  to  OTercome  the  heavy  weight 
of  a  Teaael  withoat  the  water  fint  yielding  to  the  preaavre  of  the  screw,  which  water  ahottM 
act  in  the  same  way  ai  a  nut  does  to  a  screw.  Secondly.  From  the  single  screw  reTolWng  in 
water  which  has  prcTionsIy  been  disturbed,  and  has  not  had  time  to  settle  into  its  ordinary 
density,  the  propeller  is  always  worlcing  to  disadvantage.  Thirdly.  A  single  screw  has  a 
tendency  to  tnm  the  vessel  away  from  a  strsight  line  in  its  course,  and  consequently  the 
rudder  is  absorbing  power  which  lessens  the  speed.  Fourthly.  When  a  vessel  fitted  with  a 
single  screw  is  pitching,  the  propeller  is  revolving  at  times  without  producing  effect,  from 
the  blades  being  placed  all  on  one  shaft,  and  tbst  shaft  placed  in  the  midahip  line  of  the 
vessel,  while  the  propeller  is  at  the  extremity  of  the  vessel.  I  have  found,  by  my  experi- 
ments, that  these  objections  are  very  much  overcome  by  the  use  of  the  two  propdlen,  and 
that  a  considerable  saving  of  fuel  is  effected  by  the  second  or  auxiUary  propeller  picking  up 
the  power  that  is  wasted  by  the  single  screw.  I  have  also  found,  by  my  experiments,  diet 
two  screw  propellers,  of  much  less  sixe  and  weight  than  a  atngle  screw,  will  produce  non 
speed  with  an  equal  amount  of  power ;  also,  that  two  rudders  in  connection  with  the  two 
sorews  will  turn  a  veasel  about  hi  a  much  shorter  space  than  heretofore.  I  have  also  found, 
by  my  experiments,  that  by  disconnecting  one  screw  and  filling  up  the  orifice,  that  the  oppo- 
■ito  sorew  may  be  used  for  propelling,  as  it  formerly  was  when  placed  in  the  midship  line  of 
the  vessel.  Again ;  the  vibration  complained  of  in  acrew  veasels  is  much  diminished  when 
two  serews  sre  employed ;  snd,  by  having  two  screws  st  command,  the  risk  of  stoppage  of 
the  veasel  is  also  greatly  lessened ;  for  though  one  might  be  damaged,  the  improbability  is 
great  of  both  being  damaged  at  the  same  time.  The  screws  being  in  advance  the  one  of  the 
other,  revolve  quite  free  of  each  other ;  but  I  wish  it  to  be  understood  that  I  do  not  regard 
it  as  indispensable  that  they  should  be  placed  at  the  exact  distance  apart  as  represented  in 
the  engrivings,  for  that  they  may,  without  material  prejudice,  be  placed  more  or  less  for- 
ward or  more  or  leas  afL 

Thirdly,  My  Invention  consists  of  an  improved  form  of  screw  propeller,  which  may  be 
used  either  where  two  propellers  are  employed,  as  aforesaid,  or  one  only,  and  either  in  a 
spsce  cut  out  of  the  deadwood  or  in  a  space  formed  as  described  under  the  first  head  of 
this  specification.  Fig.  7  is  a  side  view,  showing  the  manner  of  constructing  thia  propeUar. 
The  vanes  or  blades  are  here  represented  as  perllMtly  flat,  and  set  vertical  on  the  ahaft,  ready 
to  be  twisted  into  the  required  form;  and  the  disgram,  fig.  11,  exhibits  the  geometrieal 
construction  necessary  to  be  observed  in  the  production  of  that  twist.  A  B  represents  the 
propeller  shaft ;  C  C  the  propeller  blades,  which  msy  be  constructed  of  metal,  or  wood,  or 
any  other  suitable  material.  The  strength  and  superficies  to  be  given  to  them  will  depend 
upon  the  sise  and  weight  of  the  vessel  to  be  propelled.  At  the  ends,  on  the  line  am,  these 
blades  are  made  perfectly  flat ;  but  as  it  is  necessary  that  the  water  ahould  pass  away  freely 
towarda  the  axis  of  the  shsft  in  its  rotation,  they  are  on  that  account  to  be  partially  carved 
from  the  line  mm  towards  the  shaft  or  line  E  F ;  but  the  enrve  ia  not  a  eurve  which.  If  eon* 
tinned,  would  form  a  complete  screw,  but  one  which  admits  of  the  extremity  of  the  blade  or 
its  fist  surface  being  set  at  the  angle  of  22^'',  and  that  part  near  the  boss  st  the  sngle  of  671*", 
or  nearly  so.  Suppose,  for  exsmple,  A  B,  fig.  11,  to  represent  the  axis  of  the  propeller 
shaft,  and  CD  blade  set  vertical  on  that  shaft,  and,  in  the  first  insUnce,  perfectly  fist  sur- 
faces ;  then,  if  the  blsdes  are  turned  round  on  their  own  axes  towards  the  line  EF,  they  will 
be  set  at  the  angle  of  22^"*,  represented  by  the  arc  Q  R.  Again ;  suppose  the  upper  porta 
of  the  blades  to  be  fixed,  and  the  lower  to  be  gradually  twisted  on  tbeir  respeotivo  axes 
towarda  the  line  G  H,  near  to  the  shaft  (equivalent  to  the  line  nm,  fig.  7),  they  will  on  that 
line  be  bent  to  an  angle  of  67^"",  the  general  result  being,  thst  the  blades  are  part  flat  and 
part  curved. 

I  do  not  confine  myself  to  two  blades,  as  three  or  four  blades,  formed  in  the  same  way, 
may  be  used  on  the  ssme  shaft.  Neither  do  I  confine  myself  to  the  precise  anglea  above 
specified,  or  to  the  proportions  represented  in  figs.  7  snd  11,  deeming  this  only  to  be  of 
essential  importance  that  the  blades  shall,  as  before  said,  be  part  fist  and  part  curved. 

F^rtkijf,  My  invention  conaiste  of  certain  improved  arrengementa  whereby  the  improved 
propeller  before  deacribed,  or  any  other,  may  he  wholly  lifted  out  of  the  water,  or  the  vane* 
or  blades  rosy  be  shifted  or  **  feathered"  at  pleasure,  without  lifting  the  propeller  ahalt 
along  with  them.  To  lift  the  propeller  wholly  out  of  the  water,  a  chock  is  placed  between 
the  two  poats  which  form  the  frame  for  liftmg  the  propeller  in  the  usual  way,  having  groovee 
in  them  to  guide  the  propeller  ahaft.  On  this  chock  there  is  fixed  a  rod  or  apparatoa  for 
lifting  it  up  or  lowering  it  down  to  the  blades.  On  each  side  of  the  chock  there  is  a  atrow 
metal  plate,  which  overlaps  the  edges  of  the  poete,  and  serves  both  to  guide  the  blades  and 
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to  BUfltain  their  pressnrr.  Underneath  the  chock  there  ii  attached  a  strong  metal  plate  to 
admit  of  the  hiade  ahntting  against  it.  Then,  bj  means  of  a  lever  or  leters  grasping  the 
blade  (irmly,  the  propeller  may  be  lifted  np  by  the  chock,  without  having  reeoorse  to  any 
aneh  cambroas  machinery  as  that  now  commonly  employed  for  the  purpose.  To  enable 
the  blades  to  be  shifted  at  pleasure,  it  will  be  necessary  that  they  should  be  made  to  pat  on 
and  take  off  (which  may  be  done  by  a  key  being  let  into  the  shaft,  and  continued  so  that  it 
ahall  pass  through  tbe  lower  part  of  the  blade,  and  in  yarious  other  ways) ;  so  that,  with 
the  assistance  of  my  improved  mode  of  lifting  the  propeller,  and  auxiliary  gripping  lever  or 
lovers  before  described,  the  propeller  blades  can  be  lifted  on  deck  separately,  instead  of 
lifting  the  shaft  along  with  them.  Flat  bladea  may  afterwards  be  attached  to  the  boss,  to 
lie  in  a  straight  line  with  the  shaft,  which  will  fill  up  the  aperture,  and  in  that  way  be  of 
advantage  to  a  vessel  while  sailing. 

In  addition  to  the  advantages  before  stited  as  resnlting  from  the  employment  of  the  two 
propellers,  and  the  arrangements  connected  with  them,  the  following  are  deserving  of  men- 
tion  :--The  vessel  will  be  on  a  better  construction  for  strength  in  tbe  after  part  for  steam 
propulsion.  There  will  be  increased  breadth  for  accommodation  aft ;  also  for  carrying  gnna 
in  the  stern  and  on  the  quarters.  There  will  be  more  bearings  for  carrying  heavy  weighta 
aft,  and  the  engine  or  engines  may  consequently  be  brought  farther  aft.  The  vessel  wiU  be 
able  to  turn  round  quicker,  and  steer  better  going  ahead  or  backing  astern.  She  will  hold 
a  better  wind  when  sailing,  and  descend  into  the  water  astern  easier,  scad  safer,  and  roll 
easier.  She  will  start  quicker  and  stop  soonrr  than  with  a  single  propeller.  The  propellers 
will  have  a  more  solid  mass  of  water  to  revolve  in,  therefore  they  will  have  more  reststanee 
and  less  slip ;  consequently,  they  will  give  more  towing  power,  less  loss  of  power  from  the 
engine,  and  greater  speed.  A.s  the  motive  power  may  be  divided  half  on  one  side  and  half 
on  the  other  from  the  engines,  the  weight  of  the  machinery  will  be  better  disposed.  Tbe 
propellers  and  gearing  will  be  of  less  weight,  therefore  they  will  be  more  easily  handled,  and 
there  will  not  be  such  a  dead  weight  lodged  over  the  keel,  or  in  one  point  in  the  stern,  near 
the  rudder.  The  propellera  will  be  under  water,  therefore,  out  of  the  reach  of  gan-shot. 
The  framework  on  one  side  will  be  a  protection  for  the  other  against  shot,  or  in  galea  of 
wind.  In  action,  in  the  event  of  one  rudder  being  shot  away,  or  one  propeller  lieing  disa- 
bled  from  the  wreck  getting  foul  of  it,  the  other  propeller  and  rudder  could  be  used  ;  while^ 
with  a  vessel  fitted  with  a  single  rudder  and  a  single  propeller  only,  she  would  be  disabled. 

The  two- screw  plan  is  farther  peculiarly  adapted  to  line-of-battle  ships  as  an  auxiliary 
power ;  also  to  boats  or  vessels  having  a  shallow  draught  of  water,  and  requiring  an  increased 
area  in  the  screw  propeller. 

And  having  now  described  my  said  invention  in  the  several  parts  thereof,  and  pointed  oat 
the  advantages  thereof,  I  declare  that  there  are  parts  before  described  which  are  old  and 
well  known,  and  therefore  not  meant  to  be  set  forth  by  me  as  of  my  invention)  but  that  the 
improvements  which  I  limit  myself  to  and  claim  are  as  follows  :— 

Firti.  I  claim  tbe  constructing  of  ships  or  vessels  with  a  water  space  formed  out  of  the 
hull,  for  screws  and  other  submerged  propellers  to  work  in,  by  the  removal  of  the  ordinary 
rudder,  stern-post,  dead  wood,  and  after  part  of  the  keel,  and  enclosing  with  a  framework 
the  space  heretofore  occupied  by  these  parts,  as  before  described. 

Second.  I  claim  tbe  employment,  for  the  propelling  of  ships  and  vessels,  of  two  propellers 
placed  in  the  water  space  so  formed  as  aforesaid,  the  one  a  little  in  advance  of  the  other,  and 
capable  of  being  worked  either  both  at  a  time  or  one  at  a  time  only. 

Third,  I  daim  the  improved  form  of  propeller  represented  in  figs.  7  and  II,  and  before 
described,  having  blades  parts  of  which  are  fiat  and  parts  curved.    And, 

F^mrtk,  I  claim  the  improved  arrangemenu  before  described  for  raising  propeller  blades 
out  of  the  water,  or,  in  other  words,  "feathering"  them,  without  raising  or  shifting  tbe 
propeller  shaft  along  with  them. 


Hie  following  experiments  were  made  on  the  Clyde  Canal,  during  the  month  of  Septem« 
ber,  las),  with  a  view  of  testing  the  advantages  of  Captain  Carpenter's  two  propellers  an 
two  mdders  against  the  aingle  screw  propeller.  Dimensions  of  model— length  over  ally 
4  feet  9  inches ;  beam,  9  inches ;  draught  of  water,  3  inches« 
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Bxp«rimtlU*  teiih  Ikt  Badier*. 

^ith  tlu  helm  put  bard  otct  to  tttrbowd, 
with  ■  lingla  rudder,  th«  model  tmmed  con* 
pleta);  Tonnd,  in  ■  circia  meamriDf  hi  eii* 
enrtifemiae  ibont  GO  feet,  Iri  30  leMndl. 
With  the  helm  put  hard  oier  to  attrboard, 
with  the  two  rodden,  tht  model  tamad 
completelr  rmtnd,  in  a  circle  BMamring  Hi 
ctrcninfemiee  aboilt  24  feet,  In  IE  aeconda. 
In  backmg  aaterc  the  two  ruddera  act  ilikc 
both  *■;■,  whereu  with  the  lingle  icrew 
the  radder  acta  onlf  one  waj,  which  experi. 
mmta  prove  the  adnnUge  of  niiag  the  t«* 

Jadgiog  from  these  eiperiment),  tbere- 
fora,  it  ii  not  diffionlt  to  foreiee  that  If  tlie 
diatanaea  repreaented  aboie  by  Teet,  were 
tehen  •*  mile*,  tbat  a  vniel  whh  ■  given 
amonnt  of  fiower  and  tae\  on  board,  and 
fitted  wilh  a  aingle  aerew  propeller,  would 
go  aboat  90  milea  and  atop,  aod  the  aama 
Teite),  bavlDg  the  taiet  amoant  of  powef 
end  fuel  on  board,  tad  tilted  with  the  two 
propelieia,  would  go  about  l2i  Biilei  at  k 
greater  aperd  and  atop.  Il  aho^d  alao  bo 
borne  In  mind  thateaeb  of  thetwopropellera 
in  the  aboTe  experimenta  ia  tiorkinf  wHk 
ontf  heir  111  proper  fiower  ol  the  mglae,  b«- 
eaote  the  power  ia  d!f  ided  between  two  larger 
propellerli  which  admit,  Mch  of  tbem,  of 
an  equal  amount  of  poiier  being  applied  io 
tbem  Bi  tie  aioitle  acrew  b»,  wbich  powar 
would  giie  ■  Tilt  iccreaie  of  apeed. 
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Sir,— I  haie  lately  met  with  a  small 
treiliw  on  the  "  Elementi  of  Algebra," 
by  "  Robert  Wallace,  A.M.,  late  Andcr- 
Boniau  Profesaor  of  Maihenifttica,  Gin- 
fow."  Tiie  work  ia  dedloaled  to  "Doe- 
tor  George  Birkbeck,  F.G.S.,  Preaklenl 
of  llie  LonJon  Mechanics'  Instlluiion," 
and  wa»  publisbed  by  "Basil  Stewart, 
139,  Cheapeide,  London,  te2S;"  but 
would  scarcely  merit  particular  notice 
did  it  not  profeE)  to  include  "  A  Siwt- 
piijicalion  of  the  Rule  for  the  Solution 
0/  Ep,alio«,  of  all  Dimentious."  The 
method  nnd  itg  illuelrairona,  which  nc- 
cupf  pagea  58—60,  tieed  not  be  Iran- 
Bcribed,  BiDce  they  are  in  every  reipect 
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identical  with  Horner's  unmodified  pro- 
cesses ;  but  Art  163  contaios  a  statement 
which  I  could  wish  to  see  yerified  by 
some  of  your  correspondents.  It  is  as 
follows : — 

Art.  188. 

**  The  solution  of  equations  of  all 
degrees  by  the  method  from  which  this 
rule  was  derited,  is  generally  ascribed 
to  8  Mr.  Holdred,  of  London,  who  pub- 
lished  a  tract  on  the  subject  in  1820.  A 
similar  method,  by  Mr.  Homer,  of  Bath, 
appeared  in  the  Philatophical  Transact 
turns  for  1819.*  It  is  not  given,  how- 
CTer,  to  one  individual  to  accompllBh 
the  work  of  ages.  For,  while  we  do 
not  dispute  the  originality  of  either  of 
these  authors,  we  claim  the  priority  of 
the  invention  for  a  Scotsman  of  the  name 
of  Halbert,  schoolmaster  at  Auchinleck, 
in  as  far  as  regards  the  solution  of  equa- 
tions of  the  third  degree.  While  Mr. 
Bonnycastle,  in  his  elementary  treatise, 
asserted,  so  late  as  1818,  that  the  solu- 
tion of  the  irreducible  case  of  cubic  equa- 
tions, except  by  means  of  a  table  of 
sines,  or  by  infinite  series,  had  hitherto 
baffled  the  united  efforts  of  the  most 
celebrated  mathematicians  of  Europe: 
the  rule  for  solving  cubic  equations  ot 
all  kinds,,  whether  reducible  or  irredu- 
cibUf  had  been  given  by  Halbert,  so  far 
back  as  1789,  in  his  *  Treaiise  on  Arith- 
metic,* published  at  Paisley  in  that  year. 
The  inventor,  after  giving  his  rule,  and 
a  ^reat  variety  of  examples,  says — '  So 
that  I  reckon  this  method  a  vfiluable 
discovery,  when  compared  with  the  jar- 
gon in  other  authors  about  transmuta- 
ti^ns^  limitationSf  and  approximations^ 
and  which  brings  us  never  the  nearer 
our  purpose."* 

I  nave  never  seen  Mr.  Halbert *s  trea- 
tise, nor  is  anything  more  than  his  name 
mentioned  by  Professor  De  Morgan  in 
the  list  of  authors  in  bis  "  Arithmetical 
Books,"  or  elsewhere ;  hence,  if  any  of 
your  readers  can  furnish  the  ^*rule," 
with  an  ''example,"  as  they  stand  in 
the  Work  referred  to,  a  connecting  link 
will  be  supplied  df  some  value  in  the 
history  of  the  problem  of  evolution. 
I  am,  Sir,  yours,  &c., 

T.  T.  Wilkinson. 
Bunlejr,  Lancashire,  Nov.  1, 1851. 


*  MentioDlng  Mr.  Horner's  paper  latt,  appears 
Yei7  much  ]ike  pntttng  the  cart  before  the  bone. 
— T.  T.  W. 


ON  CONICAL  anor. 


Sir, — Since  you  did  me  the  favour  to 
publish  my  first  paper  on  projectiles,  in  the 
year  1 843,  the  subject  has  received  mucb 
attention  and  undergone  continual  deve- 
lopement.  That  paper  was  imm^iately 
read  and  carefully  considered  by  the  most 
eminent  mathematicians  in  Europe ;  and 
from  our  first  geometer  it  elicited,  after 
a  lapse  of  four  years,  some  views  of  the 
law  of  atmospheric  resistance  which  were 
far  in  advance  of  all  preceding  theories. 
Soon  after  the  publication  of  his  theo- 
rem, and  of  my  subsequent  papers,  the 
revolution  in  France  impelled  the  nations 
of  the  continent  to  attend  to  the  problem 
in  a  very  practical  manner,  and  my  theor 
ries  were  brought  to  the  test  on  th6  field 
of  battle. 

Since  Dr.  Hutton  made  experiments 
at  Woolwich,  with  cannon,  as  he  ob- 
serves, '*  very  nicely  bored,  and  oast  on 
purpose,*'  and  discovered  that  the  round 
shot  thrown  by  these  guns  were  ' '  greatly 
deflected  from  the  direction  in  which 
they  were  projected  ;  and  that,  as  much 
as  300  or  400  yards  in  the  range  of  a 
mile,  or  almost  one- fourth  of  the  range," 
it  has  been  made  clear  that,  though  a 
sphere  may  be  the  figure  doe  to  a  pro- 
jectile in  a  non-resisting  medium,  yet  it 
is  by  no  means  the  figure  due  to  a  pro- 
jectile in  a  resisting  medium.  Indeed, 
this  fact  had  been  admitted  long  before, 
without  being  successfully  applied  to 
gunnery. 

In  the  year  1843,  after  a  train  of  ex- 
periments extending  through  the  ten 
preceding  years,  I  suggested  that  the 
rear  of  a  projectile  should  contain  a 
parabolic  chamber,  because  all  rays  pa- 
rallel to  the  axis  of  a  parabola,  after 
impinging  on  the  curve,  are  discharged 
into  the  focus.  For  many  years  this 
principle  has  been  applied  to  the  reflec* 
tors  used  in  lighthouses,  and  also  to 
lafnps  for  carriages,  where  the  rays  of 
light  are  required  to  go  off  parallel  to 
each  other.  It  is  also  applied  to  the 
patent  chamber  in  guns,  to  drive  the 
force  of  the  powder  straight  up  the  bar- 
rel»  instead  of  permitting  it  to  expapd 
in  every  direction.  Shortly  after  the 
publication  of  this  paper,  the  French 
adopted  the  suggestions  oontained  in  it, 
and  added  a  little  ingenious  fancy  of 
their  own,  to  expand  the  lead  by  means 
of  an  iron  capsule.  The  Germans  foi- 
lowedy  and  also  adopted  the  parabolio 
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chamber.  In  the  meanwhile  the  conical 
or  BUgar-lotf  shot,  which  I  had  been 
using  since  the  year  1836,  was  brought 
forward,  independently  of  mine,  by  a 
London  gun-roaker ;  and  I  am  informed 
that  rifles  made  by  the  late  Mr.  Stauden- 
mayer,  and  Mr.  £gg,  who  lived  at  the 
commencement  of  the  present  century, 
were  frequently  fitted  by  them  with  what 
is  now  denominated  a  sugar-loaf  or  coni- 
cal bullet. 

At  page  556  of  No.  1296  of  the  Ma- 
gaiine,  is  represented  the  figure  of  an 
elongated  projectile,  which  has  been 
proved  by  experiment  to  be  true  to  the 
direction  of  the  rifle  gun  at  a  range  of 
1,200  yards.  It  is  also  found  that,  when 
this  figure  is  copied  in  miniature,  the 
diminished  solid  is  equally  true  at  com- 
paratively diminished  ranges.  Yet  the 
great  weight  of  the  solid  required  an 
increased  charge  of  powder,  and  this 
additional  amount  of  powder  and  lead 
being  more  than  common  guns  are  con- 
structed to  sustain,  the  recoil  is  found  to 
be  so  severe  that  great  nncertainry  en- 


Fig.  I. 
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I  also  enclose  a  drawing  of  a  German 
bullet,  in  section,  of  the  actual  siae. 
This  very  heavy  projectile  is  similar,  as 
I  am  informed,  to  many  that  were  used 
in  the  Holstein  war.  The  deep  circular 
groove  that  surrounds  it  is  intended  to 
receive  what  engineers  call  a  packing, 
such  as  is  put  round  the  piston  of  a 
steam  engine,  to  fit  closely,  and  prevent 
the  escape  of  the  steam ;  and  in  this 
example  the  packing  may  be  of  hemp 
dipped  in  oil,  or  worsted,  or  any  other 
material  suited  to  prevent  the  escape  of 
tlie  gases  set  free  by  the  combustion  of 
the  powder,  and  also  to  relieve  the  frie- 
lion  against  the  barrel.  The  centre  of 
mvity  of  this  prqjeotile  is  exterior  to 
the  paraboUe  chamber,  and,  in  fact,  con- 


siderably in  front  of  it,  which  I  think 
an  unfortunate  arrangement;  yet.  If  the 
chamber  had  been  carried  more  forward, 
the  lead  might  have  been  burst  by  the 
explosion,  at  the  part  weakened  by  the 
deep  grove. 

I  could  have  forwarded  other  exam- 
ples of  a  smaller  calibre,  but  of  similar 
design,  yet  this  may  be  sufficient.  The 
moulds  were  brought  from  Germany, 
and  were  of  a  complex  and  expensive 
construction. 

Fig.  2. 


The  French  bullet  of  the  army  b 
figured  below ;  and  a  Swedish  ofilcer  has 
favoured  me  with  the  dimensions  and 
weight :— The  length  of  cylinder  —18 
millimetres ;  axis  of  spheroidal  head, 
» 12  millimetres ;  diameter  of  chamber 
at  base,  » 16^  millimetres;  weight,  « 
50  grammes;  ditto,  with  iron  eapanle, 
a5l  grammes;  diameter  of  gun,  abI? 
millimetres— the  millimetre  being  -08987 
of  an  inch. 

This  is  fired  from  a  four-grooved  rifle 
with  excellent  efl'ect  at  long  ranges,  as 
the  Roman  unwashed  assassins  and  flea- 
bitten  highwaymen  discovered,  when  the 
light-infantry  of  France  opened  their 
fire,  and  commenced  the  siege  of  Rome. 

The  little  iron  capsule  which  eoveis 
the  entrance  of  the  parabolic  chamber  is 
driven  by  the  explosion  down  the  cham- 
ber, and  is  intended  to  expand  the  bul- 
let, and  make  it  fit  the  barrel  air-tight. 

Fig.  3. 
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But  it  sotneHmes  fails,  and  is  blown 
through  the  bullet  near  the  base  of  the 
chamber,  passing  out  through  the  side 
of  the  spheroid.  This,  of  course,  sends 
the  ball  wide  of  the  mark;  and  these 
failures  may,  in  time,  convince  the 
French  that  they  will  shoot  better  with- 
out a  capsule  than  with  one.  A  short 
peg  of  wood  might  answer  at  least  as 
well  as  the  capsule,  and  be  driven  into 
the  chamber  by  the  force  of  the  powder. 
But  have  they  ever  thought  of  filling  the 
chamber  with  gun-cotton,  and  closing 
the  orifice  with  thin  paper,  saturated  with 
a  solution  of  saltpetre  f  or  of  filling  the 
chamber  with  rocket  mixture  ? 

Every  one  that  is  acquainted  with  the 
outline  of  a  ship's  lines,  is  aware  that 
there  must  be  no  resisting  angle  opposed 
to  the  water,  and  that  the  curvature 
must  be  what  Newton  terms  a  "  eurva- 
iura  caniinua,'*  A  military  projectile 
is  nothing  else  than  a  corresponding 
solid,  making  its  way  through  a  aifferent 
fluid,  though  under  altered  ^nditions  as 
to  the  ratio  of  velocity  and  resistance. 
Yet  when  this  projectile  consists  of  a 
cylinder  surmounted  by  a  cone,  ris  in  the 
figure  below,  it  ia  found  to  fly  very 
truly. 

Fig.  4. 


The  defect  of  the  angle  at  the  bate  of 
the  cone  is  so  obvious,  that  it  is  sur- 
prising a  projectile  of  this  kind  should  be 
placed  in  comparison  with  others  that 
nave  no  such  angle. 

In  the  sugar-loaf  shot,  the  curvature 
of  the  solid  has  been  too  often  left  to 
the  judgment  of  the  artisan  who  oon- 
atnicted  the  mould,  and  whose  eye  was 
led  to  the  imitation  of  no  known  curve 
that  obeys  an  algebraic  law.  Perceiving 
this,  in  my  paper  of  the  year  1846,  I 
advised  the  adoption  of  an  elliptic  curve, 
being  one  that  is  well  known,  and  supe- 
rior to  any  tentative  or  empirical  curve, 
besides  being  tangential  to  the  sides  of 
the  barrel.     Yet,  in  the  ellipsoid,  the 

Sart  of  the  curvature  at  the  vertex  is  too 
at  to  cut  its  way  freely  through  the  air. 


The  satisfactory  efl^ect  of  conical  shot 
distinctly  suggests  that  the  ellipsoid  may 
be  improved  by  extending  the  solid  be- 
tween tangents  meeting  above  the  vertex ; 
and  it  is  possible  that  these  tansents 
should  intersect  at  a  very  small  angle,  as 
in  the  figure,  page  38,  No.  1040  of  the 
Magazine. 

The  very  extensive  ranges  commanded 
by  these  projectiles  demand  a  propor- 
tionate elevation  of  the  rifle-sight  near 
the  lock  of  the  gun.  The  Prussians  now 
set  up  their  targets  at  800  yards;  and 
the  English  rifle  is  good  at  1,200  yards. 
The  top  of  the  rear  sight,  instead  of 
being  about  an  inch  above  the  barrel,  as 
before,  requires  an  elcTation  at  such 
ranges  of  from  three  to  five  inches  in 
height  This  brings  the  stock  of  the  gun 
so  inconveniently  low  at  ^e  moment  of 
taking  aim,  that  some  alteration  will  in 
future  be  probably  reouired  in  the  stock, 
such  as  eitner  to  cut  the  wood  absolutely 
straight,  or  to  reverse  the  present  angle. 

Though  the  projectiles  adopted  by  the 
English,  the  French,  and  the  Germans, 
are  at  present  very  difierent  from  each 
other,  yet  it  is  plnin  that  all  are  tending 
towards  one  general  type  which  shall 
combine  the  advantages  tnat  each  natiu.i 
has  obtained,  and  reject  the  defects  that 
each  is  willing  to  acknowledge.  What 
may  he  the  ultimate  figure  of  this  com- 
mon type,  it  would  be  injudicious  and 
premature  to  assume  in  our  present 
state  of  imperfect  knowledge;  yet,  so 
far  as  we  can  discern,  it  will  probably 
differ  in  no  material  respect  irom  the 
figure  here  given,  unless  the  vertex  of 
the  solid  should  admit  a  curve  of  con- 
trary flexure,  which  is  not  impossible. 

The  next  object  is  to  apply  such  elon- 
gated projectiles  to  cannon,  instead  of  the 
present  round  shot  that  sometimes  fly  a 
quarter  of  a  mile  wide  of  the  mark.  If 
the  weight  of  metal  is  increased  by  em- 
ploying a  buiid  elongated  shot,  the 
charge  of  powder  must  be  increased 
also,  and  therefore  the  guns  most  be 
made  stronger  at  the  reinforced  parts 
than  they  are  now ;  although  Mr.  Monk 
has  effected  great  improvements  in  this 
respect  wiihin  the  last  few  years.  To 
enible  such  cannon  as  are  now  in  use  to 
be  fired  with  conical  shot,  the  weight  of 
me^al  in  the  projectile  must  be  as  nearly 
equal  as  possible  to  the  weight  of  the 
common  round  bail,  or  to  such  a  weight 
of  metal  as  the  gun  is  able  to  bear. 
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Fig.  5. 


Thit  object  ttiaybe  attained  by  expand- 
ing the  chamber  of  the  projectile  until 
the  metal  that  remains  Is  of  the  weight 
required. 

In  a  previous  communication,  I 
pointed  out  that  the  expression  for  the 
length  of  an  elongated  projectile  is  a 
function  of  the  velocity.  This  circum- 
stance suggests  that  high  velocities 
require  a  projectile  of  greater  length 
than  those  suited  to  the  rifle  eun,  where 
the  Velocity  is  giten  by  a  stnidl  charge  of 
powder. 

The  problem  of  the  figiire  due  to  a 
pfojeetile  in  a  resisting  medium  mav 
now  be  considered  as  practically  solved. 
It  has  ever  baffled  the  utmost  resources 
of  mathematical  analysis,  and  it  is  only 
by  i  long  train  of  experiments  guided 
by  theory,  that  we  have  attained  thus 
far  to  a  practical  solution.  The  prin- 
ciple of  Bacon,  that  theory  must  de- 
pend upon  experiment,  and  not  wan- 
der without  so  useful  a  guide,  is  verified 
once  more.  The  artillery  -  officers  of 
Europe  wilt  now  institute  experiments 
with  their  cannon,  and  determine  all  the 


details  of  the  problem.     It  is  certain 

that  the  nation  whose  officers  are  first 
able  to  do  this  will  possess  the  me^ns  of 
victory  over  all  armies  that  may  stand 
before  them  in  war.  . 

Much  obloquy  is  often  cast  by  un- 
reflecting persons  upon  those  who  pro- 
pose or  effect  improvements  Iti  the  art  of 
war.  Tet  it  is  by  superi6rity  in  arms 
alone  that  civilized  men  can  protect  their 
arts,  their  laws,  and  their  homes  agaiinst 
savages  who  would  destroy  all,  ana  leave 
a  desert  behind  them.  Not  by  superio- 
rity  in  numbers,  but  by  superiority  III 
arms  dpes  the  colonist  at  the  Cape 
defend  his  wife  and  daughters  against 
the  wolfish  and  blood-thirsty  CafTres. 
When  the  rifle  fails,  he  will  be  s#ept 
into  the  sea. 

The  obserfatiohs  tbat  I  hate  fio#  the 
bonour  to  lay  before  youf;  readers  will 
be  carefully  considered,  as  before,  by  the 
most  eminent  tnathetnaticians  iti  Europe 
and  America ;  and  the  suggestions  that 
I  have  made  will,  as  before,  be  tested 
by  the  mA  distinguished  officers  iq 
Europe,  and  tested  too  upon  the  field  of 
battle.  In  due  season  I  intend  to  report 
upon  their  conclusions ;  and  till  then  I 
remain.      Dear  Sir,  yours  faithfully, 

6,  A.  HOLDSTOGK. 

25,  Upper  North-plaee,  Goildford-itreet. 


BXPBMMBNT8    IN  NAVAL    CONSTRUCnON. 

It  is  to  be  hoped  fhat  the  victory  obtiioed 
by  the  Awuriea  will  lead  to  a  series  of  ana- 
lytical experimAts  that  may  determine 
many  doabtfnl,  bat  important  points  in 
naval  constraotion.  It  will  be  seen  in  Nos« 
1294  and  1295  of  the  M^hmwi'  Mtfothu^ 
tkat  Sir  Samnal  Benthaoi  ifl  tlM  year  1828, 
proposed  that  tf  course  of  such  ex^rimenta 
should  be  undertaken  by  the  naval  aatbo- 
ritiea  in  a  manner  by  which  little  expense 
would  Im  incurred ;  ainoo  that  time,  Mr. 
Soatt  Rnsaell,  haa  in  the  way  propoacd,  thai 
ft,  In  the  first  Instance  by  Small  models,  dnde 
tiaoy  valuable  experiments.  Which  have  led 
to  improved  conatmctioua  of  aea-^oing  vca- 
aeU  as  to  speed. 

Sir  Samuii  Benthani  from  early  in  the 
year  1828,  to  the  month  of  Febmary 
1831,  waa  strenuous  In  hia  endeavours  to 
Induce  the  na? al  authoritiea  to  inatitate  a 
sec  of  analytical  experiments  \  bat  alihoagk 
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miliienttol  memben  of  both  the  Admi- 
rsltf  and  Navy  Boardi  were  eonfineed  iff 
the  detirablenets  of  makini^  tbenif  it  dp- 
peared  that  tbey  had  tto  eompeteot  indivi- 
dnal  at  tfceir  command  who  had  snfficient 
leiavre  to  nperintend  eiieh  an  extra* 
toffldtl  bniltieas.  Sir  Sftmtiel,  thetefore,  Ih 
hb  letter  to  the  Secretary  of  the  Admi- 
ralty, October  11,  1830,  laid  «*  I  am  in- 
dneed  to  offer  to  devote  my  time  add 
attention  to  ttie  pnrflnit  of  the  eiperlmenti 
in  quetiion  in  any  manner  which  may  ap- 
pear moat  advantageona  after  contaltation 
with  the  Snrreyor  of  the  Nary  at  to  CM 
place,  Ani  to  Tarious  other  particulars.  I 
feel  the  more  strongly  induced  to  offer  my 
grahuto%$  services  towards  the  furtherance 
of  my  present  proposal  from  the  considera- 
tion that  the  expense  of  the  models  and  Xht 
apparatas  for  ascertaining  the  resistance, 
the  stability,  and  the  weatherlineis  of  Yea- 
felt  need  not  eteeed  a  few  handfed  ponndt." 

At  abottt  this  period,  Mr.  Henry  Mands- 
lay  (the  first  of  the  firm  of  Mandslay  and 
Co.),  caused  Tariout  modelt  to  be  made  at 
his  own  expense,  tueh  at  were  indicated  by 
Sir  Stmuel,  so  that  he  was  enabled  on  the 
13th  January  1831,  to  acquaint  the  Comp- 
troller of  the  Nayy,  that  so  email  a  sum  at 
80/.  of  40/.  would  now  suffice  for  providing 
the  reqaisite  spparatus,  and  an  expenditure 
to  that  amount  wat  sanctioned  by  the  Navy 
Board  on  the  22nd  of  the  sdme  month. 

In  looking  to  the  petty  impediments  that 
had  opposed  themselves  to  the  institutl  .n 
of  these  ezperimentt»  it  may  be  inferr?  that 
effieient  ones  are  more  likely  to  be  ^xeoated 
by  some  spirited  private  individual,  than  by 
the  naval  authorities  ;  it  is  in  this  concep- 
tion that  the  enclosed  copiea  of  various  of 
Sir  Samuel't  commuoieations  to  the  Admi- 
ralty are  offered  for  insertion  in  the  Ife- 
chanie**  Magazine,  as  they  may  afford  use- 
ful suggestions  for  the  framing  a  suitable 
course  of  experimeots,  and  tend  to  the  res- 
cue of  our  national  superiority  in  naval  con- 
ttruction  from  that  state  of  humiliation  in 
which  it  has  been  thrown  by  the  superiority 
of  the  Amerieu  te  point  of  speed. 

M.  S.  B. 


Lower  Coi|«a«ilit-plaeei 
Jan.  17,  1831. 

Sir, — I  would  beg  you  to  ley  before  the 
Lords  Commissioners  of  the  Admiralty  the 
enclosed  papers  relative  to  the  meana  of 
ascertaining  the  fittest  form  and  equipment 
of  vessels  for  the  naval  aervioe,  some  of 
which  papers,  it  will  be  seen,  are  dated 
to  long  aa  two  or  three  yeart  ago,  and 
which  have  been  peruied  and  contidered 
by  several  in  the  highest  situationa  in  the 
naval  depaitment  who,  while  tbey  ezpresaed 
their  conviction  of  the  importanee  of  the 
aubjeot  treated  of,  seemed  to  entertain  no 
doubt  of  the  practicability  of  the  meana 
proposed  for  the  attainment  of  the  object  in 
view.  I  had  also  during  the  last  Admini« 
stration  consulted  with  the  Comptroller,  and 
with  the  Surveyor  of  the  Navy  relative  to 
the  means  of  pursuing  the  proposed  conree 
of  experiments,  and  as  I  have  offered  to 
occupy  myself  gratuitoualy  in  the  conducting 
these  experiments,  the  Navy  Board  seen 
ready  to  afford  me  the  means  of  commencing 
them,  it  therefore  aeema  expedient  that  I 
should  submit  theae  papert  to  the  conalde- 
ration  of  the  preaent  Board  of  Admiralty. 
I  have  the  honour  to  be.  Sir, 
Your  very  obedient  Servant, 

Sam  OIL  Bbntham. 

Captain,  the  Hon.  George  Elliot. 

Paptre  eneloeed  with  the  above  letter  le 
Captam  Elliot. 

No.  L— In  a  oonrte  of  ezperimenft  with  a 
view  to  the  improvement  of  veiaels  for  navi- 
gation, the  following  partienlars  suggest 
themselves  aa  requiring  to  be  aaoertainedi 
They  are  drawn  up  on  the  supposition  of 
its  being  admitted  that  these  exfieriments 
shoidd  not  be  confined  to  the  vessel  itaelf, 
but  should  extend  to  the  whole  of  the  ap- 
pafatua  for  locotaotion,  whMer  by  tteam, 
by  manual  labour,  or  by  the  aateral  fbrM 
of  wind. 

The  purposes  for  which  a  vessel  requires 
to  be  navigated,  whether  with  a  view  to  war 
or  to  commerce,  are  evidently  to  afford  a 
given  quantity  of  empty  space  for  the  pur- 
pose of  conveying  various  artielea  of  a  giveft 
weight  and  bulk  from  place  to  place  with 
the  greatest  certainty  and  oontrol  at  t6 
place,  direction,  and  velocity. 

Ccnstetently  with  these  ohjeets,  the  ^ntt 
to  be  ascertained  are  |  1st.  In  regard  to  the 
vessel  itself  whatever  be  itt  bulk,  what  it 
the  form  which  will  best  facilitate  its  loco- 
motion and  guidance  in  all  places  where  It 
may  have  occasion  to  be  navigated  ?  2nd.  In 
regard  to  the  apparatus,  what  it  that  which 
in  regard  to  each  of  the  above-mentioned 
forcet,  will,  with  the  leatt  bulk  and  wdghf , 
enable  that  force  to  be  applied  wttb  tlM 
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grealeit  adTUitago  in  effecting  the  Mreral 
•boTe-nentioned  pnrpoies  of  the  Tossel  ? 

In  regard  to  the  form  of  the  Tessel  in 
general,  whatever  be  the  locomotive  force, 
looking  to  the  resalt  of  previons  experiment 
md  obienration,  alt  that  appears  to  have 
been  aa  yet  ascertained  is,  that  the  form  of 
the  after  part  of  the  vessel  inflaences  the 
Ksistance  to  progressive  motion  as  decidedly 
as  that  of  the  forepart,  that  the  hroadest 
part  should  not  be  in  the  middle,  but  nearer 
the  foremost  end,  and  that  of  two  different 
forms,  that  which  meets  with  the  letut 
resistance  when  moved  with  one  degree  of 
velocity,  may  meet  with  the  greater  re- 
sistance when  moved  with  mtother  degree  of 

velocity. 

The  vessel,  it  is  evident,  when  moving, 
must  pnsh  the  wster  it  meets  wiih  out  of  its 
way ;  this,  it  will  also  be  seen,  may  be  done 
by  giving  the  vessel  such  a  form  as  shall 
cause  the  greater  part  of  the  water  to  pass 
under  it,  or  by  giving  it  such  another  form 
as  shall  cause  the  water  to  pass  chiefly  on 
each  side ;  or  by  other  vsriations  in  the  form 
which  may  cause  the  water  to  flow  partly 
under,  partly  on  each  side  of  the  vessel. 

Adopting  in  the  first  instance  the  paralle- 
logram, as  being  the  simpleit  form  for  the 
transverse  vertical  section  of  the  vessel  at 
ita  broadest  part,  the  experiments  wonld  be 
directed  to  show  how  each  end  should  be 
shaped  so  as  to  divide  the  water  to  the  best 
advantagct  and  make  it  flow  laterally,  or 
under  the  Teasel ;  and  bow  much  of  ita  length 
tiie  aame  breadth  and  depth  may  be  con- 
tiuned  without  encieasing  the  resistance  to 
progressive  motion.  All  these  questions 
will  be  easily  solved  by  the  proposed  course 
of  analytical  experiments  detailed  in  a  sepa- 
rate paper.        Samuul  Buntham,  1828. 

No.  2.  This  Paper  has  already  been  pub- 
liahed  in  the  Mechamiee'  Magazine  for  May 
27,  and  June  3,  1848. 

July,  1828. 

No.  3.  Enclosed  to  Captain  Elliot, 
17th  January,  1831. 

On  the  mecua  of  aeeertaining  the  fitteat 
Jbrm  mnd  epUyment  ofveetele/or  namgatUm 
whether  for  eommeree  or  for  war,  and  whe- 
tAer  the  locomotive  force  be  wind^  eteam,  or 
mannai  labour,  Alto,  the  apparatut  re- 
quisitefor  wottng  and  registering  the  parti- 
emtmre  which  ii^/lmenee  loeomoiion. 

The  advantagea  already  obtained  by  the 
introduction  of  the  expansive  force  of  steam 
as  a  locomotive  force  for  navigation,  cannot 
but  afford  a  strong  indication  of  the  very 
great  advantages  generally  to  be  derived  by 
epplying  to  naval  arehitectnre  that  dose  in- 
fcHlgation  of  cause  and  effect,  mechanical 
md  dWBlealf  which  has  of  late  years  enabled 


other  arts  to  make  sueh  rapid  progress,  but 
of  which  this  art,  however  essential  to  the 
prosperity  of  the  country,  will  be  found  to 
stand  much  in  need.  Naval  Architeotnre, 
appears  indeed  of  late  years  to  have  been 
looked  to  by  m)ny  officers  of  his  Majesty'a 
Navy  as  a  study  on  which  their  professional 
credit,  their  fortunes,  and  on  many  occasions 
their  lives  depend.  There  seems,  therefore, 
reason  to  expect  when  the  attention  is  di- 
rected to  the  great  variety  in  the  ressels  em- 
ployed for  the  same  purposes  in  this  and 
other  countries,  and  to  the  yet  greater  di- 
versity in  the  opinions  entertained  as  to  the 
comparative  merits  of  each  variety,  and  oa 
the  causes  upon  which  their  more  or  less 
fitness  depends,  that  the  fixing  upon  some 
criterion  by  which  all  these  diffisrences  in 
opinion  may  be  satisfactorily  adjusted  will 
be  looked  upon  as  a  most  desirable  object, 
and  it  may  then  be  hoped  that  the  sogfes- 
tioa  of  a  very  simple  means  of  attaining  this 
object  will  be  favourably  received. 

In  regard  to  the  attempts  made  to  aolve 
the  questioDS  continually  started  on  this 
subject,  a  few  words  may  be  sufficient  to 
show  the  unfitness  of  the  mode  of  proceeding 
hitherto  pursued  for  their  solution  by  trials 
or  experiments,  the  insufficiency  of  which 
has  indeed  now  been  so  often  experienced 
as  to  render  evident  the  need  of  some  more 
trustworthy  mode  of  proceeding. 

In  the  construction  of  vessels  of  tbe 
various  classes  and  descriptions  for  war, 
their  shapes  have  indeed  been  continually 
more  or  leas  varied,  with  a  view,  no  doubt, 
among  other  objecta  to  that  of  improving 
their  sailing.  With  the  same  view  also 
ships  already  in  use  have  been  altered  in 
form,  some  of  them  extended  in  length, 
others  in  breadth  or  in  depth  ;  ao  the  form 
of  the  parts  exposed  to  the  resistance  of  the 
water  has  been  very  msterially  varied  by  the 
more  or  less  immersion  either  of  the  dif* 
ferent  ends  of  the  vessel,  or  of  the  whole : 
so  also  the  form  and  the  bulk  of  the  parts 
exposed  to  the  action  of  the  wind,  have  beeu 
changed  by  cutting  down  one  or  more  decka. 
But  how  far  by  any  of  these  changea  the 
resistance  to  progressive  motion  baa  been 
diminished,  or  the  resistance  to  lateral  mo- 
tion or  lee-way,  so  essential  to  good  sailing, 
has  been  increased,  has  in  no  case  been 
satisfactorily  shown;  snd  therefore  new  ahipe 
are  still  built  no  lets  varying  in  their  foroM 
under  water,  and  in  their  height  above  water, 
tlian  before. 

In  regard,  however,  to  vessels  to  be  navi- 
gated by  steam  or  by  manual  labour,  foroea 
which  are  under  command  as  to  directioup 
as  well  as  to  amount,  experiments  msde  in 
this  country,  as  well  as  in  others,  have  beau 
more  satisfactory  in  their  resnlr.     It  hat 
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Hunt's  book  will  wU  when  the  big  «<  Illni. 
trated  "  blunder  will  only  senre  to  record 
on  trank-linings  the  impolicy  of  making  a 
public  trust,  a  matter  of  private  and  mer- 
oenary  jobbing.  Mr.  Hunt  neTer  writes  any- 
thing botwhatis  well  worthy  of  befaig  read,  and 
our  Catalogue  contractors  have  done  wisely 
in  calling  in  his  powerful  pen  to  their  aid. 
His  **  Hand.book"  is  an  exceedingly  clerer, 
entertoining,  and  instructlTO  work.  Its  ehief 
fiiult  is  that  it  is  in  the  ultra-laadatory  Tein — 
all  rose-colour  and  Tarnish  ;  a  thing  done 
well,  but  done  so  palpably  to  order  as  to 

inspire  but  small  respect  and  less  admira- 
tion. 

All  these  circumstances  ha^e  prepared  us 
to  gif e  a  hearty  welcome  to  the  book  of  the 
*  •  CrysUl  Palace  "  now  before  us.  Judging 
from  so  much  of  it  as  has  been  published,  it 
will  be  by  far  the  best,  as  it  b  assuredly  the 
oheapest,  account  of  the  contents  of  the 
Palace  yet  given  to  the  public,  whether 
"official''  or  unofficial.  Not  better  In 
point  of  mere  literary  style  than  Mr.  Hunt's 
^which  it  would  be  diffionlt  for  any  book  to 
be— but  better  in  point  of  comprehen«i?e- 
ness — of  circumstantial  detail — of  profnse- 
ness  of  pictorial  illustration  (immeasurably 
so)— of  historical  and  aneodotal  reminiscen- 
oes— >of  intelligent,  independent,  and  im- 
partial criticism.  Some  of  the  engravings 
seem  to  us  as  if  they  were  old  acquaintance ; 
but  they  are  none  the  worse  for  that.  All 
are  in  the  very  first  style  of  xylographic 
art,  and  rivalled  only  by  the  admirable  em- 
bellisbments  of  the  lUmirated  Newt.  Who- 
ever  has  not  visited  the  Exhibition,  and 
would  know  as  much  about  it  as  those  who 
have — nay,  infinitely  more — should  add  this 
account  of  it  to  his  literary  store.  It  will 
make  him  quite  as  wise  as  the  wisest  of  his 
neighbours  in  regard  to  it,  and  at  twenty 
times  less  expense,  at  least. 


been  found  that  several  steam  vessels  first 
bnilt  of  the  usual  form,  and  afterwards 
lengthened  and  sharpened,  have  attained  a 
very  great  increase  of  velocity,  the  loco- 
motive force  remaining  the  same,  and  the 
altered  form  has  also,  on  many  occasions, 
been  found  as  well  suited  to  navigation  in  a 
troubled  sea  as  in  smooth  water. 

So  far,  therefore,  the  form  of  vessels  to  be 
navigsted  by  steam  may  be  considered  as 
materially  improved;  but  when  the  same 
vessel  is  to  be  adapted  to  navigation  by  the 
unoontrolable  force  of  wind,  a  variety  of 
questions  will  present  themselves,  such  as 
the  attempto  at  improvement  hitherto  pur- 
sued are  in  nowise  adapted  to  solve. 
(To  be  Qmiinued.) 

"  THB  CET8TAL  FALAOl."* 

Many  as  are  the  thousands  who  have  per- 
sonally surveyed  the  wonders  of  the  Crystel 
Palace ;  there  is  still  a  far  greater  number 
who  must  be  indebted  for  all  tbeir  know- 
ledge  of  them  to  hearsay  or  printed  descrip- 
tion.   The  proper  way  to  have  satisfied  the 
curiosity  of  the  millions  who  were  unable 
to  vbit  the  Exhibition  would  have  been  for 
the  Commissioners  to  publish  a  Descriptive 
Catalogue— good  and  cheap-— which  might 
have  found  ite  way  to  every  fireside,  and 
left  nothing  for  volunteer  note-takers  and 
annotators  to  do.  Certoinly  a  few  thousands 
of  the  immense  balance  remaining  at  their 
disposal  could  not  have  been  expended  to  a 
better  purpose.    Instead  of  that,  the  only 
thing  of  the  sort  published  by  (their)  au- 
thority is  an  Illustrated  Catalogue,  so  enor- 
mously dear  that  few  can  afford  to  buy  it, 
and  so  wretchedly  ill- done  (as  a  whole)  that 
it  is  not  worth  buying  (see  ante  p.  331.) 
The  contractors,  to  whom  the  Commis- 
sioners, for  the  sake  of  a  few  pounds  eer- 
ta<»,    albeit    in    amount    inconsiderable, 
handed  over  the  execution  of  this  important 
portion  of  their  duties,  finding  that  their 
eosdy  and  worthless    Catalogue    did  not 
make  way  with  the  public,  have  sought  to 
indemnify  themselves  by  the  publication  of 
what  they  style  a  "  Popular  Record  of  the 
Great  Exhibition,"  uUoe  "  Hunt's  Hand- 
book."  The  move  has  been  judicious.  Mr. 


*  "The  Crystal  Palace  and  its  Contents.  An 
Illaatmted  Cyelopodla  of  the  Great  Exhibition  of 
IMl."    Nos.I.,U.,  lll.,iy.   Clarke  London. 


THE     BIIBMARINU    XLECTftIC  -  TKLSORAVK 
BBTWBBM   nOYBU  AND   CALAIS. 

The  deficiency  in  the  submerged  cable 
has  now  been  made  go<Ml,  and  the  eleotrie 
communication  between  London  and  Paris 
InUy  eatabUshed.  On  Thwnsday,  the  13th 
of  November,  this  evest,  which  should  bo 
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ever  menddrable  in  tb«  annals  of  th6  two 
coantries,  occurred.  The  communication 
was  efltablished  in  so  effectiTe  a  manner  tliat 
the  contents  of  a  paper  which  miirked  the 
prices  of  the  funds  on  the  London  Exchange 
were  instantaneonslj  transmitted  from  the 
English  to  the  French  coast.  The  success 
of  the  undertaking  was  also  evinced  in  a 
Inanner  which  appealed  still  more  to  th6 
imagination  from  the  dramatic  drcum- 
Btanoes  with  which  it  was  attended.  The 
Duke  of  Wellington,  on  this  memorable 
Thursday,  was  at  Dover  for  the  purpose  of 
accomplish! Dg  some  ceremony  connected 
with  the  Harbour  Sessions  in  his  eharactef 
of  Lord  Warden  of  the  Cinque  Ports.  It 
was  arranged  that  on  his  departure  for  Lon- 
don by  the  two  o'clock  tram  the  illustrious 
old  warrior  should  be  saluted  by  a  f^vm  fired 
at  Calait,  A  32-pounder,  loaded  with  10  lbs. 
of  power  was  prepared,  and  brought  into 
communication  with  the  wire«  When  the 
church  bell  struck  two  at  Calais,  and 
when  the  train  at  Dover  was  just  gliding 
from  the  railway  shed,  the  spark  was  to  be 
applied  in  France  and  the  gun  to  be  dti« 
charged  in  England.  Punctually  as  tho 
clock  struck  two  a  loud  roar  was  heard 
along  the  Dover  cliffs,  and  the  ground 
quivered  io  the  report.  The  feat  had  been 
acoomplished.  Nor  was  the  future  success 
of  the  experiment  left  in  doubt.  To  cele- 
brate the  victory  of  science  Calais  continued 
to  salute  Dover,  and  Dover  Calais — and  the 
guns  discharged  at  one  port  were  fired  firom 
the  other. 

"  Fate  and  Professor  Wheatstone,"  as 
the  THmet  happily  observes,  *'  have  for 
some  time  past  been  at  odds  as  to  the  future 
fortunes  of  the  human  race,  but  now  the 
Professor  has  got  the  best  of  it«  *  A  mail 
can't  be  in  two  places  at  once,'  says  the 
old  proverb,  but  by  the  aid  of  electricity, 
any  one  of  us  may  be  in  all  the  capitals  of 
Europe  at  the  same  moment  of  time.  W6 
do  not  of  course  refer  to  the  gross  physical 
presentation  of  a  man — to  that  portion  of 
him  which  weighs  fourteen  stone  and  has 
the  gout — but  to  his  immortal  essence,  to 
his  intellect,  to  his  will.  What  matters  it 
in  what  nook  the  eidohn  may  be  thrust  out 
of  the  way  while  the  immortal  spirit  dab- 
bles in  shares  on  the  Parisian  Bourse, 
countermands  the  march  of  an  armed 
host  in  Hesse,  or  gives  its  opinion  of 
a  painted  window  in  the  stndio  of  a 
Munich  artist?  All  these  things  a  man 
can  accomplish  without  moving  from  the 
Electric-Telegraph  Office  in  Charing-oross. 
The  sea  is  no  longer  an  obstacle  to  the  in- 
statntaneous  transmission  of  information. 
The  deep  waters  have  been  reduced  by  scien- 
tific skill  to  be  the  highway  of  bvnuoi  thought 


^fiot,  as  heretoforOf  painfntty  eoaveyed  in 
Inmbering  packages,  and  freighted  open 
large  argosies  which  required  half  a  year  to 
put  a  girdle  round  the  globe.  Swift  as 
thought  on  its  first  conception  in  a  single 
human  mind  ean  thought  now  be  flaslMd 
froia  one  capital  of  Europe  to  another*  aad 
beget  at  the  distance  of  a  thousand  miles  the 
same  sequence  of  ideas  whioh  plays  at  that 
very  moment  round  the  fretwork  of  the 
parent  brain.  We  know  not  why,  in  sti  iot- 
ness,  the  transmission  of  the  electric  spark 
*  fnli  fathom  five,'  or  five  times  fifty 
fathoms,  beneath  the  troubled  snrfaoe  of  ihe 
ocean,  should  affect  the  mind  with  greater 
awe  than  its  instantaneous  passage  across 
the  solid  earth.  Still  this  cotiquest  gained 
by  science  over  the  waves  must  ever  remain 
recorded  as  amid  the  greatest  of  human 
achievements  since  record  has  existed  of  the 
mighty  feats  accotepltshed  by  man.  It  is 
wonderful  to  reflect  that  while  the  great 
ships  '  reel  to  and  fro,  and  stagger  like 
drunken  men,'  far,  tar  beneath  their  keels, 
amid  the  wrecKs  of  former  days,  the  curredtt 
of  human  thought  is  evenly  flowing  on  with- 
out disturbance  or  interruption.  Let  the 
ship  begin  to  weii^b  her  anchor  in  an  Eng- 
lish port,  and  before  tiiree  turns  of  the  chAih 
have  been  taken  on  the  windlass,  the  an- 
nouncement of  her  departure  may  now  be 
flashed  l>eneath  the  waters  to  the  coast  of 
France.  The  next  moment  another  spark 
will  convey  the  intelligence  to  the  cities  on 
the  banks  of  the  Seine,  the  Rhine,  the  dis- 
tsnt  Danube,  and  far  within  the  inhospitable 
dominions  of  the  Russian  csar*" 


ePBCIFIOATIONS  OF  BWOtlSa  PATBNTS  IN- 
ROLLID  DURINO  THB  WBKK,  KMDIKO 
NOYBMBBR  15,    1851. 

William  Hbnrt  Brown,  of  Ward's 
End  Steel  -  works,  Sheffield,  Steel  roller. 
For  certain  improvementf  in  tke  mantf  Anf- 
ture  of  helvn.    Patent  dated  May  6,  1851 . 

The  present  improvements  apply  to  the 
helves  in  use  in  the  manufacture  of  steel 
for  hammering  the  metal  while  in  a  heated 
state,  and  which  have  been  hitherto  for  the 
most  part  made  ot  wood  (generally  ash), 
bound  with  iron  hoops.  These  wooden 
helves  are  subject  to  the  disadvantage  of 
becoming  so  much  heated,  owing  to  the 
high  heat  of  the  steel  on  which  they  operate, 
as  to  involve  the  necessity  of  frequently 
stopping  their  action,  to  allow  time  for  the 
wood  to  coolf  and  thus  a  loss  is  incurred  hj 
the  manufacturer;  they  are  also  liable  to 
char  from  the  same  cause.  It  has  been 
proposed,  as  a  means  of  obviating  these 
disadvantages,  to  employ  helves  or  solid 
metal  $  but  their  use  wai  dtscoiitlnaed  from 
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the  absence  of  suffieient  elasticity  to  enable 
them  to  withstand  the  effects  of  long-conti- 
nued hammeriDg.  Tbe  patentee  has,  how- 
ever, discovered  that  hollow  metal  helfes» 
or  helves  composed  of  wood  and  metal  com- 
bined, possesses  the  requisite  degree  of  elas- 
ticity, and  are  at  the  same  time  very  durable 
and  economical.  These  improved  helves 
are  constructed  of  boiler  platCf  riveted  to- 
gether in  the  ordinary  form,  and  stayed 
inside  with  a  vertical  partition  extending 
throughout  the  whole  or  the  greater  part  of 
their  length  ;  and  in  order  to  preserve  their 
ends  from  beinp  crushed  by  the  pressure  of 
the  hammer-head  and  tail  hoop,  blocks  or 
wedges  of  wood  are  driven  in  when  those 
portions  of  the  helves  are  fitted  on.  The 
axes,  on  or  about  which  the  helves  rock  or 
move,  are  situated  rather  nearer  to  one  end 
than  tbe  other,  and  the  helves  are  made 
rather  wider  at  that  part  of  their  length. 
The  axes  may  be  formed  ip  the  same  piece 
with  the  helve,  or  fitted  on  afterwards. 
The  patentee  also  constructs  helves  of  metal 
plates,  with  blocks  of  wood  interposed,  or 
of  blocks  of  wood  faced  with  metal ;  and  he 
further  makes  them  of  hollow  metal,  in 
which  latter  case  he  prefers  that  they  should 
have  an  elliptical  or  slightly  ovate  section. 

C/atm«.— 1.  The  manufacture  of  hollow 
helves  of  boiler  plate. 

2.  Tbe  manufacture  of  helves  of  boiler 
plate  in  combination  with  wood. 

3.  The  manufacture  of  hollow  metal 
helves. 

Alexis  Delvmbb,  of  Radcliffe,  civil  en- 
gineer and  machioist.  For  certain  improve- 
ments in  the  application  of  colouring  matter 
to  linens,  cottons,  silks,  woollens,  and  other 
fabrics,  and  to  linen,  cotton,  silk^  woollen* 
and  other  weft,  and  also  in  machinery  or 
apparatus  for  these  purposes^  Patent  dated 
May  6,  1851. 

These  improvements  consist  in  printing 
patterns  on  woven  fabrics  or  yarns,  in  such 
manner  that  the  greatest  depth  of  colour 
■hsU  be  at  the  centre  of  the  pattern,  the 
colour  being  gradually  shaded  down  from 
dark  to  light  towards  the  edges ;  and  this  is 
effected  by  printing  on  tbe  cloth  or  yarns 
while  in  a  damp  state,  and  then  winding 
them  on  rollers  in  such  an  exact  manner 
that  every  repeat  of  the  pattern  shall  come 
exactly  over  and  cover  the  corresponding 
portion  of  ihe  pattern  on  the  fabric  last 
wound  or  taken  up,  and  subsequently  apply- 
ing pressure  to  the  same  while  in  a  damp 
■tate,  by  which  the  colours  are  caused  to 
spread  out  from  the  centre  of  the  pattern, 
and  thus  produce  the  effect  above  described. 
The  specification  also  describes  a  method  of 
drying  printed  fabrics,  by  passing  the  same 


over  a  series  of  rollers  above  a  steam-heated 
surface. 

Claims.^l,  The  construction  of  a  ma- 
chine for  printing  on  damp  cloth  or  yarns, 
and  taking  up  the  said  cloth  or  yarns,  when 
printed,  on  a  roller  or  cylinder  in  such  an 
exact  manner  that  every  repeat  of  the  pat- 
tern, or  part  of  the  same,  shall  come  exactly 
over  or  upon  its  corresponding  part  or  por- 
tion of  the  pattern  last  wound  on  or  taken 
up  by  the  cylinder  or  roller,  so  as  to  prevent 
the  colours  marking  the  whites. 

2.  An  arrangement  of  apparatus  for  giving 
pressure  to  the  goods  so  printed,  while  in  a 
damp  state,  to  produce  the  shading  effect 
described. 

3.  The  blocks  employed  in  this  process, 
when  made  or  manufactured  with  raised 
portions  corresponding  to  the  design  or 
pattern. 

Thomas  Robert  Mellish,  of  Regent- 
street,  glass  manufacturer.  For  certain 
improvements  in  instruments  and  apparatus 
for  the  admission  and  exclusion  of  light  and 
air  into  and  from  buildings  and  carriages^ 
and  in  the  manufacture  of  reflectors  of 
light ;  parts  of  which  improvements  are 
also  applicable  to  the  decoration  of  articles 
of  furniture.     Patent  dated  May  7,  1851. 

Claims, — 1.  The  construction  of  blinds 
or  screens,  ventilators,  and  other  articles 
used  for  the  purpose  of  or  in  connection 
with  the  admission  and  exclusion  of  light 
and  air  into  and  from  buildings  snd  car- 
riages, of  glass,  in  the  form  of  tubes  or 
parts  of  tubes,  or  rods  or  strips,  whether 
the  same  are  plain  or  coloured,  or  a  combi- 
nation of  both,  and  whether  silvered  or  not 
silvered  on  their  interior  surfaces,  as  exem- 
plified and  described ;  also  the  application 
of  such  glass  tubes  or  parts  of  tubes,  or 
rods  or  strips,  to  the  decoration  of  articles 
of  farniture  generally. 

2.  The  construction  of  ventilating  panes 
with  strips  of  glass,  notched  or  indented 
on  their  edges. 

3.  The  construction  of  reflectors  com- 
posed of  glsss  formed  double  by  blowing, 
and  silvered  on  the  inside.  Or  by  uniting 
two  concave  or  other  glasses  together,  tbe 
interior  surfaces  having  been  previously 
silvered . 

4.  The  construction  of  reflectors  com- 
posed of  glass  tubes  bent  into  the  required 
forms  and  silvered  on  the  inside. 

5.  The  construction  of  reflectors  with 
huliow  segmenis  of  glass,  silvered  on  tbe 
inside,  and  joined  together,  to  form  a  circle 
or  portion  of  a  circle. 

William  Edward  Newton,  of  Chan- 
cery-lane, civil  engineer.  For  improvements 
in  apparatus  fir  the  generation  and  eonden- 
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§ation  of  steam /or  various  use ful  purposes  i 
also  improvements  in  certain  parts  of  en- 
fines  to  be  worked  by  steam  ^  air,  or  gas. 
(A  communication.)  Patent  dated  May  8, 
1851. 

Ciaims, — 1.  A  method  of  regulating  the 
operation  of  blowing  off  the  saturated  water 
from  steam  boilers,  in  which  salt  or  other 
impure  water  is  employed,  by  the  action  of 
the  same  mechanism  which  controls  or  re- 
gulates the  admission  of  the  feed-water,  so 
that  the  bMw-off  water  will  always  bear  a 
a  relative  proportion  to  the  quantity  of 
w(  ter  fed  into  the  boiler,  which  proportion 
must  Tary  under  varying  circumstances,  so 
as  *o  cease  entirely  when  the  feed-water  is 
cut  off  or  ceases  to  enter  the  boiler.  Also, 
the  'onnection  of  the  blow-off  valve  with 
the  check- valve  in  such  manner  that  the 
blow-off  valve  will  be  operated  by  the  stem 
of  the  check- valve. 

2.  The  employment  in  packing  the  stuff- 
ing boxes  of  steam  and  other  engines  of 
metallic  packing  arranged  in  a  metallic 
matrix  of  a  cup-shape,  for  the  purpose  of 
allowing  the  piston-rod  or  shaft  when  pass- 
ing through  or  working  in  the  stuflSng-boz, 
to  vibrate  laterally  sufficiently  to  yield  to 
the  unavoidable  irregularities  of  the  engine 
to  which  it  may  be  applied.  Alio,  the  com- 
bination of  this  conical-shaped  matrix  or 
stuffing-box  with  metallic  rings  contained 
therein,  and  through  which  the  piston -rod 
or  shaft  passes  or  works,  so  that  as  the  inner 
surface  of  the  packmg  rings  wears  away, 
the  rings  may,  by  the  action  of  springs  or 
icrews  made  to  press  them  in  the  direction 
of  the  axis  of  the  rod  or  shaft,  be  advanced 
along  the  conical  or  cup-shaped  surface  of 
the  matrix,  so  as  to  maintain  a  perfect  con- 
tact both  with  the  piston -rod  or  shaft,  and 
with  the  internal  conical  surface  of  the 
matrix.  Alio,  the  use  of  the  said  vibrating 
cup  in  combination  with  hempen  packing. 

3.  The  double  connection  of  a  condenser 
with  an  auxiliary  boiler  as  well  as  the  main 
boiler  or  boilers  of  a  ship,  in  combination 
with  the  double  connection  of  the  engine 
with  the  anxilary  boiler,  and  the  main  boiler 
or  boilers.  Also,  the  employment,  in  com- 
bination with  the  arrangements  described,  of 
a  filter  in  connection  with  the  condenxer  for 
the  purpose  of  j>unfying  the  water  of  con- 
densation. 

William  Lonomaid,  of  Beaumont- 
square,  gentleman.  For  improvements  in 
treating  ores  and  minerals,  and  in  obtaining 
various  products  therefrom ;  certain  parts 
of  which  improvements  are  applicable  to 
the  man^faeture  qf  alkali.  Patent  dated 
May  10,  1851. 

Mr.  Longmaid's  present   improvements 


are  principally  based  on  certain  previously - 
patented  processes  of  his  for  obtaining  cop- 
per and  silver,  and  for  the  manufacture  of 
alkali,  by  the  calcination  and  decomposition 
with  common  salt  of  iron  pyrites  and  other 
ores  or  minerals  containing  sulphur :  they 
hare  also  relation  to  a  method  of  employing 
anthracite  coal  in  the  produotion  of  iron 
from  the  oxide  thereof. 

The  first  improvement  specified  consists 
in  the  application  of  coke  and  anthracite 
coal  in  the  decomposition  of  ores  or  mine- 
rals, by  calcining  them  in  mixture  with 
common  salt.  When  using  coke  for  this 
purpose,  the  patentee  prefers  to  employ  a 
furnace  closed  by  a  door,  and  to  supply  the 
ashpit  thereof  with  water,  which,  by  becom- 
ing converted  to  vapour,  rises  and  facilitates 
the  combustion  of  the  fuel.  When  employ- 
ing anthracite,  it  is  mixed  with  about  one- 
sixth  part  of  coking  bituminous  coal,  and, 
being  placed  in  front  of  the  furnace  door  on 
a  plate  for  that  purpose,  is  partially  con- 
verted into  coke  before  being  supplied  to 
the  furnace.  In  this  case,  also,  the  ashpit  of 
the  furnace  is  supplied  with  water.  The 
condensation  of  the  volatile  products  result- 
in;;  from  these  operations  will  be  found  to 
be  much  facilitated,  and  the  working  of  the 
processes  generally  improved  by  introducing 
steam  into  the  flue  leading  from  the  fomaoe 
to  the  condenser. 

The  second  part  of  the  invention  conaista 
of  an  improve.l  method  of  effecting  the 
precipitation  from  their  solutions  of  the 
salts  of  silver  and  copper,  which  are  result- 
ing products  of  all  the  operations  of  decom- 
posing ores  and  minerals  containing  them 
by  calcination  with  common  salt.  Hie 
process  of  calcination  is  conducted  accord- 
ing to  the  directions  given  in  previous  spe- 
cifications, and  a  solution  of  alkaline  salta 
employed  to  dissolve  the  silver  and  copper, 
and  other  products  from  the  calcined  maaa. 
In  order  to  separate  the  silver,  the  patentee 
causes  the  solutions  to  pass  through  vessela 
containing  metallic  copper,  by  which  the 
silver  is  precipitated,  an  equivalent  of  me- 
tallic copper  being  dissolved  at  the  same 
time.  When  the  whole  of  the  silver  is  pre- 
cipitated, the  copper  is  obtained  by  metallic 
iron,  in  the  usual  manner.  The  alkaline 
solution  is  subsequently  employed  in  the 
manufacture  of  sulphate  of  soda,  or  to  dis- 
solve fresii  quantities  of  silver  and  copper. 

The  third  improvement  has  relstloii  to 
the  manufacture  of  sulphate  of  oopper  from 
the  sulphide  thereof,  and  consists  in  eal- 
cining  the  regulus  or  other  sulphide  obtaiaed 
by  such  processes  as  are  above  alluded  to, 
at  a  low  temperature  with  access  of  atmo- 
spheric air  by  which   sulphate  of  copper 
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mnd  soluble  lalt  of  nWer  wiU  be  produced. 
These  products  are  then  dissoWed  in  watett 
and  crystals  of  sulphate  of  copper  obtained 
after  precipitating  the  siWer  by  means  of 
copper.  The  precipitate  is  treated  in  the 
usual  manner  to  obtain  the  silver  in  a  metal- 
lie  state. 

Tht /ourih  head  of  the  inrention  con- 
sists in  separating  silver  and  copper  from 
their  solutions  by  means  of  the  sulphide  of 
calcium  y  alkali  waste,  and  compounds  of 
alkaline  and  meUllic  salts,  such  as  '*  black" 
or  "  green  ash,"  both  of  which  are  com- 
pounds resulting  from  the  patentee's  pro- 
eesses  for  the  manufacture  of  alkali.  These 
materials  may  be  emplo]red  either  in  a  pul- 
verised state  or  in  solution.  The  residual 
products  containing  the  precipitated  silver 
and  copper  are  IIuxmI  and  converted  to  regu- 
lus  for  subsequent  operations. 

The  fifth  part  of  the  invention  relates  to 
the  treatment  of  ores  containing  a  Urge  pro- 
portion of  silver  with  little  copper  or  sul- 
phur. Solutions  are  obtained  therefrom  (by 
any  ordinary  processes)  which  when  diluted 
to  about  30*"  Twaddle,  and  boiled,  yield  a 
deposit  of  chloride  of  silver,  which  may  be 
smelted  with  lead  ores  in  the  manner  ordi- 
narily adapted  for  such  purpose  to  obtain 
the  silver  in  a  metallic  state. 

The  nxth  branch  of  the  invention  con- 
sists in  separating  silver  and  copper  from 
the  regulus  obtained  from  any  of  the  above- 
mentioned  processes  by  gradually  calcining 
the  same  with  from  five  to  ten  per  cent,  of 
common  salt  The  product  is  then  treated 
with  water  to  dissolve  out  the  metallic  salts, 
which  will  precipitate,  and  may  be  collected 
and  smelted  in  iht  usual  way. 

The  kui  improvement  consists  in  obtain- 
ing iron  from  the  oxide  thereof  by  mixing 
the  same  in  a  granulated  state  with  carbona- 
ceous mstters  in  sufficient  quantity  to  de- 
oxidise it  and  with  clay  enough  to  provide 
for  its  being  made  into  balls,  which,  when 
smelted  in  a  reverberatory  furnace,  yield  iron 
of  iine  quality.  The  carbonsceous  matter 
preferred  for  this  purpose  is  anthracite 
coal  or  charcoal  as  free  as  possible  from  sul- 
phur. 

Harding  Hallbn,  of  Burslem,  Stafford, 
manufacturer.  For  improvemenU  in  gat- 
bwmen.    Patent  dated  May  10, 1851. 

This  invention  consists  of  a  method  of 
oombining  together  '*pot  or  fire-clay «"  or 
other  clay  composed  of  any  mixture  of 
potters'  materials  with  metal  in  the  con- 
struetion  of  gas-burners,  the  external  por- 
tion of  the  burner  being  of  metal,  and  thst 
portion  of  the  burner  in  which  the  holes  are 
piereed  being  made  of  clay,  which  is  much 
better  calculated  to  resist  the  action  of  the 


flame  or  the  corrosive  action  of  the  products 
of  combustion,  which  speedily  destroys  gas- 
burners  made  entirely  of  metal.  The  im- 
proved compound  gas-burners  are  also  more 
accurately  manufactured  in  the  first  in- 
stance, and  insure  a  uniform  and  permanent 
flame,  which  will  retain  its  sise  and  shape 
for  any  lengthened  period. 

The  drawings  represent  a  fish-tail  burner 
and  an  Argand  burner  constructed  according 
to  the  invention,  the  external  portions  there- 
of being  composed  of  metal,  and  the  inner 
portions  of  a  button,  and  a  ring  of  clay 
respectively.  The  button  for  the  fish-tail 
burner,  and  the  ring  of  the  Argaad  bumur 
are  each  formed  in  suitable  moulds  while 
the  clay  is  in  a  plastic  state,  after  which 
they  are  dried  and  burnt  till  of  sufficient 
hardneas,  when  they  are  fixed  into  their 
place  in  the  body  of  the  burner  either  by 
cement  alone,  or  by  cement  and  by  bnmish- 
ing  down  the  edge  of  the  metal  upon  the 
upper  surface  of  the  clay.  It  ia  obvious 
that  a  great  many  varieties,  if  not  all  kinda 
of  gas-burners,  may  be  formed  in  the  man- 
ner just  explained  for  forming  fish-tail  and 
Argand  gas-burners ;  that  is  to  say,  by  the 
ipsertion  of  perforated  buttons,  rings,  or 
pieces  of  pot  or  fire-clay  into  that  part  of 
the  burner  through  which  the  gas  issues. 

Claim, — The  constructing  of  gas-burners 
of  a  combination  of  metal  and  '*  pot  or 
fire  clay,"  or  other  clay  composed  of  any 
mixture  of  potters'  materials,  as  above 
deaeribed. 

EifiLiAN  DB  DuNiN,  of  Quscn  Chaf- 
lotte-row,  New-road,  gentleman.  Fbr  im- 
provemimtt  m  tkt  apparaiui  for  meanuing 
p^Tioiu,  and  for  facilitating  the  fitting  ^ 
garmmtM.    Patent  dated  May  10,  1851. 

The  ** apparatus  for  measuring"  is  com- 
posed of  two  parts,  which  open  in  front  lilce 
trousers  and  waistcoat,  and  are  provided 
with  buckles  to  fasten  them  together.  They 
are  formed  of  a  series  of  graduated  straps, 
connected  together  by  strips  of  vulcanized 
India-rubber,  having  elides  at  the  intersec- 
tions of  the  straps  to  adjust  to  the  more  pro- 
minent portions  of  an  individual  in  course  of 
measurement.  The  person  to  be  measured 
pats  on  the  apparatus  and  buckles  it  tight : 
the  degree  of  expanaion,  as  indicated  by  the 
graduated  straps,  is  then  noted  down,  as  is  also 
that  of  the  India-rubber  strips,  which  is  ascer- 
tained by  a  tape  or  other  measure,  and  the 
measuring  apparatus  is  then  transferred  to  a 
mechanical  figure,  buckled  tight,  and  the 
figure  expanded  in  the  required  directions 
until  the  indications  given  by  the  graduated 
straps  and  India-rubber  strips  correspond 
to  those  noted  down  previously.  The  mea- 
suring cover  is  then  removed,  and  the  figure 
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employed  for  the  pnrpoie  of  trying  on  gar- 
mentf. 

Thomas  Haimss  and  John  WsBSTsa 
Hancock,  of  Melboarne,  manafactnren, 
Albert  Thornton,  of  the  ■ame  place,  and 
Jambs  Thornton,  of  Leicester,  mechaaicn. 
t^  impronemenis  in  the  manntfaeture  of 
knit  and  looped  fmkrieet  and  m  the  raising 
piU  tkermm.    Patent  dated  May  10,  1851. 

The  patentees  desoribe  and  claim— 

1.  Certain  improrements  in  knitting  ma- 
diinery,  whereby  the  thread  or  yam  is  intro- 
daced  under  the  beards  of  the  needles,  which 
are  in  some  eases  made  capable  of  dosing 
without  the  use  of  pressers,  and  whereby  the 
loops  are  formed,  and  the  work  knocked 
over  by  certain  peculiar  apparatus  for  that 
purpose.  (Under  this  branch  of  the  iuTcn- 
tioD,  the  patentees  also  specify  improved 
methods  of  manufacturing  plaited  fabrics 
and  terry  and  cnt*piLe  fabrics,  and  also  fab  • 
rics  haTfaig  two  true  surfaces.) 

2.  An  improTod  means  of  taking  away  the 
work,  as  produced,  in  that  class  of  machi- 
nery wherein  the  work  is  passed  through  a 
revohiflg  tube  or  hollow  axis  at  the  centre 
of  the  machine. 

3.  Certain  improved  machinery  for  the 
production  of  warp  fabrics,  whereby  two 
needle  bars  in  the  same  machine  are  so 
worked,  in  combination  with  other  suitable 
apparatus,  that  two  separate  fabrics  may  be 
made,  or  two  fabrics  combined  together  so 
that,  when  separated  by  cutting  asunder, 
they  may  form  two  piled  fabrics,  or  whereby 
two  fabrics  may  be  produced  on  the  two 
sets  of  needles,  and  combined  together  by 
intermediate  threads,  so  as  to  form  one 
iibric. 

4.  Certain  improvements  in  machinery 
for  producing  warp  fabrics  by  the  employ > 
ment  of  two  sets  of  needles  intersecting  each 
other,  and  the  one  set  taking  its  supply 
of  tliread  from  the  other  set  or  range  of 
needles. 

tr  Charlks  Moret,  of  New  York,  gentle- 
man.   For  ifHprovementa  in  machinery  for 
preparing,   dressing,  cutting,  and  shaping 
stone,  and  other  materials  made  nse  of  for 
building  purposes  and  architectural  decora^ 
tUms.     Patent  dated  May  10,  1851. 
.     1.  Mr.  Morey  describes  a  ''preparing" 
machine  for  reducing  rough  blocks  of  stone, 
as  brought  from  the  quarry,  the  cutters  of 
which  are  actuated  by  a  series  of  cranks  on 
the  driving  shaft,  to  which  rotation  is  com- 
municated from  any  suitable  prime  mover. 
TLe  cutters  are  serrated  on  their  edges,  and 
the  throw  of  the  cranks  by  which  ihey  are 
worked  is  so  regulated  that  the  cutters  shall 
come  into  action  successively.    The  stone 
to  be  cut  is  supported  on  a  carriage  running 


on  rails,  which  has  t  gradual  progressivE 
motion  imparted  to  it  by  gearing  from  the 
main  shaft. 

2.  The  stone  after  being  prepared  by  tha 
machine  just  described,  is  submitted  to  the 
action  of  a  fi  aishing  machine  having  ser* 

.  rated  cutters  or  discs,  which,  by  rolling  over 
the  stone,  produces  on  it  a  smooth  snrlhoe. 
These  discs  or  '*  burrs  **  are  mounted  on 
radial  arms  projecting  from  a  vertical  shaft 
driven  by  a  strap  from  a  steam-engine,  and 
aa  the  stone  under  operation  is  moved  gru- 
dually  forward,  the  cutters  in  their  rofatioa 
pass  over  its  surfsoe  and  describe  a  series  of 
parallel  ares. 

3.  An  arrangement  is  described  lor  fro- 
dncing  smooth  surfaces  on  grindstones  and 
other  circular  discs  of  stone.  The  cutlers 
consist  of  serrated  revolving  discs,  which 
are  set  at  a  right,  or  any  other  required 
angle  to  each  other,  and  act  on  the  stone, 
which  is  secured  to  afaoe>plate  on  a  revolv- 
ing shaft,  the  one  cutter  reducing  the  side 
of  the  stone  while  the  other  acts  on  its 
edge. 

4.  Mr.  Morey  describes  an  arrangement 
of  cutting  tools  for  acting  by  impact,  in 
which  the  burrs  or  cutting  dUscs  are  mounted 
in  rows  around  the  periphery  of  a  drum, 
which  is  caused  to  revolve,  and  thus  the 
cutters  act  on  tiie  stone  which  is  supported 
on  a  travelling  carriage  placed  undemeath 
the  drum. 

5.  For  cutting  fluted  or  grooved  columns, 
concave  cutters  are  employed,  which  are 
arranged  around  the  periphery  of  a  drum, 
and  act  by  impact.  The  grooves  or  flntes 
are  produced  in  saccession,  and  the  c<^unm 
must  have  a  suitable  amount  of  movement 
around  its  axis  given  to  it  as  each  flute  is 
formed. 

Claitns, — 1.  The  arrangement  of 
nery  for  cfTecting  the  preparatory 
of  stone,  as  described. 

2.  Mounting  the  burrs  or  cutting  tools, 
so  that  they  may  work  in  a  plane  at  right 
angles  to  the  axis  round  which  they  rotate. 

$.  Mounting  the  hurra  or  cutting  tools  at 
a  right  angle,  or  any  other  angle  to  each 
other,  so  as  to  act  on  two  aides  of  the  stone 
simultaneously. 

4.  The  arrangement  of  the  burrs  or  cut- 
ting tools  for  acting  by  impact,  as  de- 
scribed. 

5.  The  making  of  the  burrs  or  cutting 
tools  by  casting  tbem  in  metal  moulds,  and 
thereby  giving  them  a  partially  hardened  or 
chilled  cutting  surface. 

Edward  Wilkiks,  of  60,  Queen's- row, 
Walworth,  gentleman.  For  impropemente 
in  labels  or  tickets.  Patent  dated  May  13, 
1851.-iVbetetm#. 
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Ldkb  BMiTiifOf  UttieboroQgb,  macbanie, 
Mark  Smith,  of  the  Sun  Iron- works, 
Ifeywood,  power-loom  maker,  and  Ma.t- 
THBW  Smith,  of  Over  Darwen.  For  im- 
j^mvemtnts  in  fahria,  m  fveovtn^,  and  in 
machinery  and  apparatus  for  winding, 
weaving,  cutting,  and  printing.  Patent 
dated  May  14.  18ft^ 

tlaime, — 1  &  2.  Tbe  maoi^facture  of  fjibrica 
called  woollen  cords  ajid  wooUeo  vei? e^eena 
bj  making  the  weft  for  the  back  of  cotton 
01*  linen,  an4  an  improyed  ijapde  of  F^aTfng 
terry  fabrice. 

3  &  4.  An  arrangement  for  imparting  a 
varying  Telocity  to  the  spindles  and  fallers 
of  pirn  or  cop  winding  machines,  and  for 

making  eac)»  fpiniUe  ol  pirH  9iJ  ^P  VindtnC 
machines  self- regulating. 

5.  Certain  improved  machinery  applicable 
to  looms  in  which  two  or  more  shnttles  are 
vaed  on  each  side  of  the  loom,  for  bring 
tbe  required  picker  iptQ  action,  and  for 
picking  from  both  aides  of  the  loom  at  the 
same  lime. 

6.  An  arrangement  pf  apparatwi  for 
tfirowing  the  sbnttla  vftbout  the  aid  of  the 
spindle  or  picker- rod,  when  applied  to 
looms  in  which  two  or  more  shuttles  are 
employed. 

7.  Certaip  iosproTed  machinery  for  ap- 
plying the  break  and  stopping  the  loom  in 
the  absence  of  the  weft. 

8.  An  improved  arrangement  of  machi- 
nery for  taking  up  the  cloth  when  applied 
to  looms  in  which  the  reed  is  supported  in  a 
spring  frame,  and  having  two  or  more  shut- 
tles. 

9  &  10.  The  application  of  the  weft- 
fork  to  the  machinery  for  deliTering  the 
yarn  from  the  warp  beam,  and  to  the  taking- 
np  motion  of  looms. 

}1.  An  iipproved  arrangement  of  appara- 
ta«  for  holding  the  warp  beam  when  the 
reed  strikes  home  the  weft. 

12.  The  application  of  intermittent  wheels 
for  giving  motion  to  revolving  shuttle  boxes 
of  looms. 

13.  The  employment  of  a  chain  for  giving 
motion  to  intermittent  wheels. 

14.  An  improved  tappet  for  giving  mo- 
tion to  the  healds  of  looms,  and  machinery 
for  actuating  the  same. 

15.  An  improved  method  of  reversing 
t})e  motion  of  looms. 

IG.  An  arrangement  of  apparatus  for  pro* 
tectiiig  the  reed  and  keeping  the  cloth  dis- 
tended in  the  loom. 

17.  Certain  improved  machinery  for 
tightening  and  Blackening  the  warps. 

18.  An  arrangement  of  apparatus  for 
regulating  the  motion  of  the  healds. 

ll>.  An  arrangement   of  apparatus   for 


keeping  doable  fabrics  at  a   pniteble  dii- 
tance  apart,  and  for  cuttiAg  them  asunder. 

20.  Certain  improve^  machinery  for  giT? 
ing  motion  to  printing  blocks  and  the  fabric 
or  material  under  opei'ation. 

21.  An  improved  construction  of  prfntlpg 
Ubie. 

William  Him8lst,  of  Melbourne,  laoe* 
manufacturer.  For  Improvements  lit  the 
numHf^etursqflgopedfgMes.  F«|eBti|ftWd 
May  16,  1861. 

Mr.  Ileipsley'^  igjprpvementv  jiare  rela- 
tion tp  that  desoppUon  of  warp  ipacbjnery 
(patented  by  T.  and  J.  Whitely,  in  1840)  in 
which  the  warp  threads  are  divided  into  two 
rows,  and  traverse  diagonally,  and  consist 
in — 

A  mode  of  combining  the  parts  of  warp 
machinery,  wherein  the  two  rows  of  threads 
into  which  the  warp  is  divided  are  eaused  to 
truTerse  diagonally  in  opposite  direetioat 
ff  om  selvaee  to  selvage,  it^  such  manner  that 
each  thread  as  it  arrives  at  either  end  of 
its  eourae,  after  working  from  selvage  to 
•elTage  in  one  roir  of  threads,  and  after 
Forkipg  with  the  oi^ter^ost  needle,  m^y  be 
transferred  into  the  other  row  of  threads. 

KOBERT    OXLANO    and    JOHM    OXLAND, 

botl^  Qf  Plymoutli,  chemists,  fbr  improve- 
mente  in  ths  manujaoture  and  refining  qf 
sugar.     Patent  dated  May  15,  1851. 

This  invention  consists  in  the  employ* 
ment  of  phosphoric  acid,  in  a  combined  state, 
for  defecating  and  decolorizing  saccharine 
liquids  Of  solutions  of  sugar. 

The  patentees  do  not  confine  themselves 
to  any  partionlaf  phoaphatea  or  seperpbpa* 
phatea,  nor  to  any  stated  proportions  thereof, 
but  they  claim  the  employment  of  pbeapbo- 
ric  aeid  in  a  combined  state  as  deaoribed* 

Specification  Due,  but  ^ot  Enrolled, 

Hugh  Barclay,  of  Regent-street,  Mi4- 
dle^ez.  For  improvemente  in  the  means  if 
extracting  or  separating  fattg  and  oilg  mat- 
ters; in  refining  end  bleaching  faitg  matters 
and  oils,  animal  and  vegetable  fp«¥,  a^d 
resins ;  and  in  t^s  mani^acture  qf  caudlfe 
and  soap.     Patent  dated  May  19,  1851. 
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William  Charles  Scott,  of  Camberwell,  gentle- 
men, for  certain  improvements  in  tiie  construc- 
tion of  omoibuies  and  otber  public  and  private 
carriages.    November  15;  six  months. 

James  Lett,  of  Whitchurch,  Southampton, 
saddler,  for  improvements  in  harness  and  fasten- 
itifiS.    November  15 ;  six  months. 

Charles  Earing,  of  Bodorgan,  Angletea,  steward 
and  gardener,  for  an  improved  method  or  methods 
of  construction  applicable  to  arcliitectural  and 
horticultural  purposes.  NovemlMr  15;  six 
months. 
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CUade  Frmn^oU  Tachet,  of  Parltf  mathemati- 
oal  Initrument  maker,  for  improfemenU  in  pre- 

«iring  wood  to  preyent  Its  warping  or  shrinking, 
ovembor  15 ;  six  months. 

Piem  £nurd,  of  Ot.  Marlborouffh*«treet,  Mid- 
dlotez,  piano-forte  maker,  for  Improvements  In 
pUno-fortes.    November  15;  six  months. 

Antoine  Dominique  Lisco,  of  Slough,  for  im- 
provements in  the  manufacture  of  chains,  and  in 
combining  iron  with  other  metal  i4>plicable  to  such 
and  oUier  manufiutures.  November  15;  six 
months. 

'Vniliam  Hamer,  of  Manchester,  for  certain  im- 
provements in  weaving  textile  fiU>rlcs.  Novem- 
ber 15 ;  six  months. 

Henry  Bessemer,  of  Baxter  House,  St.  Pancras, 
for  Improvements  In  producing  wnamental  sur- 


faces on  woven  flOiries  and  leather,  and  readcriag 
the  same  applicable  to  bookbinding  and  other  usee. 
November  19;  six  months. 

Frederick  Joseph  Bramwell,  of  MHlwall,  engt- 
neer,  for  improvements  in  working  the  valves  of 
steam  engines  for  marine  and  other  purposes,  and 
in  paddle-wheels.    November  20;  six  months. 

Thomas  Statham,  of  Sidney-street,  City- road, 
pianoforte-maker,  for  certain  improvements  in 
pianofortes.    November  20;  six  months. 

Joeeph  Sharp  Bailey,  of  No.  S,  Victoriap4erraoe, 
Keighley,  York,  machine  wool-eomber,  and  Isaac 
BaUey,  of  Yiotoria^reet,  Bradfoid,  York,  book- 
keeper, for  certain  Improvements  In  prcnaring, 
combing,  and  spinning  wool,  alpaca,  mohav,  and 
other  fibrous  materials.  November  20 ;  six  months. 
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DBIORIPTION  OV    A.tf  IlfeP&OTBD   SLlDl  VALYU,       Vt  MR.  W.   0.   SHARP. 

Thb  object  and  advantages  of  this  imptotement  on  valves  will  be  better  under- 
stood by  referring  to  the  speed  and  pressure  at  which  steam  engines  are  now,  and 
have  formerlj  been  worked.  The  slide  valve  now  generally  used  in  Ipcomotives 
and  other  engines  is  quite  well  adapted  to  the  work  required  of  it,  when  applied  to 
engines  working  with  low-pressure  steamy  and  when  the  velocity  of  the  pistiHi 
seldom  exceeds  200  fk.  per  minute ;  which  may  be  taken  as  the  average  speed  at 
which  engines  were  worked  until  the  introduction  of  the  locomotive,  in  which  the 
velocity  of  the  piston  is  generally  not  less  than  1,000  ft.  per  minute,  when  going  at 
an  average  speed,  or  say  five  times  the  former  velocity. 

The  pressure  at  which  steam  is  now  generally  worked  is  also  greatly  increased ; 
in  locomotives  it  is  seldom  less  than  100  lbs.  per  square  inch, — being  about  double 
the  pressure  in  use  in  locomotives  not  over  ten  years  ago.  Now  this  great  increase 
of  speed,  and  pressure,  has  rendered  the  slide  valve  as  at  present  employed  a  very 
unfit  agent  fo^  the  emission  of  the  steam  from  the  cylinder. 

This  will  be  understood,  that  if  the  speed  be  five  times  greater  than  formerly, 
then  five  times  the  quantity  of  steam  must  pass  through  the  same  area  of  opening 
in  the  akme  time,  Or  the  velocity  of  the  steam  in  making  its  exit  from  the  cylinder 
will  be  five  times  greater  than  formerly.  But  this  is  not  all.  I  have  said  the  steam 
now  worked  in  locomotives  is  seldom  under  100  lbs.  per  inch ;  now  steam  of  thia 
pressure,  on  access  being  given  it  to  the  atmosphere  fas  by  the  opening  of  the 
valve)  will  expand^  to  eight  times  its  former  volume,  and  consequently,  to  get  the 
same  ftee  outlet  as'  is  obtained  in  low-pressure  engines  with  the  slide,  we  would 
require  to  have.  8  x  5=a40  times  the  area  of  ports  or  openings.  Those  openings  have 
certainly  been  enlarged  in  Irelation  to  the  C3f Under  to  what  they  were  madhs  some 
years  ago,  but  to  obtain  anything  like  the  requisite  enlargement  with  the  slide  valve 
is  quite  impracticable. 

The  disadvantage  resulting  from  this  is  shown  in  the  locomotive,  where,  if  the 
pressure  of  steam  on  the  acting  side  of  the  piston  be  say  100  lbs.,  a  resistant 
pressure  of  upwards  of  40  lbs.  will  be  found  on  the  other ;  thus  nearly  half  the 
power  being  expended  in  expelling  the  steam  from  the  cylinder.  It  may,  however, 
be  said  thatfthis  is  in  consequence  of  the  blast- pipe, — and  no  doubt  to  a  certain 
extent  it  is ;  but  then  the  area  of  the  valve-openings  rarely  exceeds,  and  frequently 
falls  under  the  area  of  the  blast- pipe — that  is,  taking  the  valves  when  unclosing  the 
greatest  area ;  but  then  we  must  take  into  account,  that  with  the  slide-valve  the 
piston  makes  one- half  of  the  stroke  with  a  mean  area  not  exceeding  one-half  of  the 
maximum  opening.  I  have  no  doubt  that  with  a  more  free  and  capacious  outlet  to 
the  steam  from  the  cylinder,  instead  of  its  being  throtled  in  the  small  and  tortuous 
opening  the  slide  valve  affords  it,  that  a  considerably  larger  area  of  blast  pipe  might 
be  used,  and  with  the  same  beneficial  results  as  regards  the  draught.  I  believe,  also, 
that  much  may  yet  be  done  in  taking  advantage  of  the  motion  of  the  locomotive 
through  the  atmosphere,  which  if  done  in  a  judicious  manner  would  be  the  means 
of  assisting  the  blast-pipe  in  creating  the  draught,  and  thus  tend  still  further  to  its 
enlargement ;  but  as  the  valves  are  at  present  constructed  little  or  no  advantage  can 
be  gained  by  doing  sot 

Another  great  evil  attends  the  slide  valve ;  vis.,  the  pressure  of  steam  on  the  back 
of  the  slide, — and  this  disadvantage  has  also  been  greatly  augmented  in  consequence 
of  the  increase  of  pressure  at  which  engines  are  now  worked.  Thus  the  slide  of 
an  18-inch  cylinder  of  a  locomotive,  with  the  steam  at  100  lbs.,  will  have  to  move 
under  a  pressure  of  14,000  lbs.,  which,  at  a  moderate  computation,  in  a  locomotive 
going  at  an  average  speedy  will  absorb  dd-horses  power  fn  working  the  two  slides: 
but  this  is  not  all,  nor  perhaps  the  greatest  disadvantage  attending  it,  for  from  the 
great  force  requisite  to  work  the  valve,  the  joints  and  links  connecting  it  with  the 
eccentric  cannot  work  in  that  smooth  and  steady  manner  so  requisite ;  and  again, 
the  apparatus  is  so  much  more  liable  to  wear  in  consequence,  that  it  is  next  to 
impossible  to  keep  up  that  accuracy  of  movement  in  the  valve  which  is  above  all  so 
desirable. 

The  object  and  intention  of  the  valve  now  to  be  described  is  to  remedy  those 


sucBipTton  ov  AH  ntntonti  luna  taltsi  *Vt 

defects  Alt  hun  been  pointed  out,  and  under  wkiob  the  klide  nhe  Uboun.  Rg.  I  fi 
an  elCTition  of  an  engine  with  this  Tilve,  and  other  improTeineQtii  and  fig.  3  la  kn 
enlarged  section  of  the  cylinder,  ahoirlne  the  TaUet,  fee.  In  fig.  2  the  piaton  ia  ra- 
preteDted  tl  A,  BB  the  talie  pisiona, — whieli  It  will  be  oiMerred  are  placed  wiifain  the 
cylinder  at  each  end,  the  ejlmder  being  made  Mtinewhat  longer  than  utnal  for  this 
purpose,  Ibey  are  made  the  aame  diameter,  and  furnished  with  paelting  ringi,  eimilar 
to  the  ateam  piiton  j  one  of  them  la  ahown  in  Bection,  from  wiiich  it  will  be  oineryed 
that  the  steam  exhausts  ibrongh  the  central  opening,  and  that  the  quantity  nf  steam 
IneffectiTe  each  stroke,  will  be  only  equal  to  the  depth  of  the  tsItc  piitoD,  and  the 
area  of  the  port  or  opening  naade  therein.  For  the  purpose  of  making  the  valve 
pblona  aa  ligDt  as  pouible,  1  would  prefer  forming  them  of  thin  plate  iron,  as  then 
ia  no  other  strain  on  tbeib,  but  that  of  retaining  the  packing  rings  In  their  place. 
The  letlen  a  a  a,  denote  the  puiagei  for  the  inlet,  and  ib  b  for  the  outlet  of 
the  steain,  while  the  arrows  indicate  the  direction  of  the  steam  in  these  pasaagea. 
These  opening!  extend  quite  round  the  circumference  of  the  cylinder,  and  are  con- 
Deeled  at  iiutable  poinia  by  ribs  for  the  packing  ringa  to  bear  againil,  aa  shown 
in  thefignrei 

Fig.  4. 


The  mode  of  working  these  TalTCs  which  I  would  prefer,  at  least  for  marine  and 
other  engines  which  have  not  a  great  velocity,  is  shown  in  the  eleTation,  flg.  1. 
Hie  ahafl  a  a,  receivei  motion  from  the  crank  shaft  by  a  pair  of  mitre  wheels,  aa 
ahown,  and  baa  fixed  to  it  two  cams  b  b,  which  through  coming  in  contact  with 
anti-friction  mllerB,  attached  to  the  valve-side  rod,  give  motion  to  the  valves;  one 
ibaft  is  luffleient  for  a  pair  of  engines,  oare  being  taken  to  make  the  angle  between 
the  points  of  contact  of  the  cams  with  the  valve  rods  the  same  as  thai  formed  by 
the  crank*.  Hie  Increaalng  motion  is  effected  bj  the  socket  c,  which  slides  on  a 
key  fixed  to  the  shaft,  and  has  a  spiral  slot  formed  in  it,  into  which  takes  a  key 
from  the  mitre  wheel,  bo  that  by  moving  the  socket  along  the  shaft,  the  position  of 
the  cams  it  changed  in  relation  to  the  crank  {  and  the  motion  of  the  engine  thereby 
reversed, — motion  is  given  to  the  socket  c  by  the  lever  d,  as  shown.  The  expansive 
motion  is  effected  by  the  cross  rod  e,  and  double  joint  shown,  which  is  attached  to 
the  valve  side  rods ;  by  raising  tbe  rod,  the  valve  pistons  are  brought  nearer  together, 
and  tbe  cut-off  of  the  steam  thereby  accomplished.  This  cross  rod  may  either  have 
a  direct  motion  given  it  from  a  variable  eccentric  or  cam,  or  it  may  be  furnished 
with  a  spring  or  weight,  of  sufQcient  energy  to  keep  the  valve  rod  up  to  the  back  of 
the  cam,  by  which  a  simple  though  limited  expansive  movement  may  be  given. 

The  eccentric  is  quite  aa  applicable  to  work  this  valve  as  it  is  to  work  ibc  ordi- 
BJUj  lUde  valve.  Figa.  3  and  4  show  an  arrangement  adapted  to  tbe  locomotive 
with  tbia  motion,  and  having  an  ezpan^vs  nevemenL    Fig.  3  ii  a  Motional  sketch 
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taken  through  llie  centre  of  boiler  or  emoke-box,  and  Sg.  4  i(  ui  end  view  i 
bottom   part  oF  imoke-box,   showing  tlie  cfUndern,    &o.      a  a,  the   cjlinden; 
Bteam  pipe;  and  c  c,  exhaust  pipei;  d,  the  yalve  side  rod,  jointed,  as  ihawn,  1 
the  link  «,  which  raovei  on  a  fixed  centre  at  /,-  the  link  >,   ia  attached  b;   the 
rodi  g  f[£,  to  the  lever  h,  which  throogh  the  lever  )'  and  rod  j  ia  attached  to  the 


1  the  uiual   I 


;  '-^^-vhu 


•team,  the  dotted  lines  ahow  ihe  potition 
the  lever*  will  assume  when  working 
Mpansivelj.  Two  acta  of  eccentrics  may 


The  sketch  is  shown  as  working  with  full 
be  Dsed  (in  the  afceieh  I  have  shown  only 
one);  the  reverse  motion  to  be  made  in 
a  similar  manner  to  that  shown  in  Bg.  1 ; 
vis.,  the  eeeentriea  to  be  Axed  to  a  socket 
faaving  a  spiral  slot  formed  in  lti  aad 
taking  into  &  ke^  fixed  to  the  crank 
shaft,  suitable  meani  being  provided  for 
traversing  the  eccentrics  on  the  shaft. 
This  mode  I  would  prefer,  not  only 
because  it  dispenses  with  the  dapUcate 
ecceniricB,  rods,  &c.,  but  also  beesuse  it 
gives  the  advsntage  of  adapting  the  lead 
of  the  valves  to  suit  the  various  degree* 
of  expansion. 

One  disadvantage  attending  the  eeeen- 
trie  motion,  when  applied  to  the  slide 
valve,  will  be  considerably  diminished 
in  its  givitig  molioo  to  this  valve, — what 
I  allude  to  is  the  slow  cut  off  of  the 
steam  which  the  eccentric  give*  through) 
the  slide ;  now,  as  the  area  for  the  inlet 
of  the  etesm  does  not  require  much 
enlargement,  and  as  the  length  of  open- 
ing will  be  at  least  four  times  that 
usually  given  by  the  slide  valve  ports, 
consequently  it  will  have  the  aame  eSbet 
in  giving  a  more  inslantSDeous  cut  off 
of  the  steam,  ak  if  the  eceeutric  had  at 
thia  point  been  increased  by  four  times 
its  usuni  velocity. 

The  advantages  of  this  valve  msy  now 
be  understood  a*  consisting  in  afibrding 
a  greatly  enlarged  area  for  the  outlet  of 
the  steam  at  compared  with  the  slide 
valve,  and  in  moving  without  any  other 
friction  than  that  due  to  the  elastioily  of 
the  packing  rings  of  the  valve  pittoiu; 
and  that  where  the  eccentric  may  be 
preferred  for  communiestiag  notion  to 
it,  its  action  on  the  valve  will  be  im- 
proved (ss  compared  trith  the  same  roolioa 
applied  to  the  slide  valve),  in  its  more 
instantaneous  acting  on  the  stesm.  In 
engines  with  vertical  cylinders  tbevatvea 
win  require  to  be  balanced  in  a  similar 
tnanner  la  the  D-vslve  in  the  same  de- 
scription of  engine. 

W.  D.  SHAsr. 
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Sir, — The  description  of  his  "Fire 
Water-work,"  or  Steam  Engine,  which 
the  Marquis  ofWorcester  has  givea  in  his 
"Century  of  Inventions,"  is  by  no  means 
clear  or  unambieuons ;  and  consequently 
a  number  of  di&rent  explanations  of  it 
have  been  attempted  since  the  days  of 
Watt's  great  improvement,  rendering 
steam  engines  such  important  things. 
But  none  of  those  which  have  come 
under  my  notice  is  satisfactory  to  my 
mind,  and  from  the  style  in  wnich  they 
are  written,  even  their  authors  seem  to 
have  been  equally  in  a  state  of  incerti- 
tude about  iL  I  have,  therefore,  endea- 
voured to  get  over  the  difficulty  myself ; 
and  believing  that  I  have  succeeded,  now 
send  you  my  conclusions  on  the  subject. 

The  part  of  the  description  which  con- 
tains the  puzsle  is  as  follows: — "  So 
having  found  a  way  to  make  my  vessels 
so  that  they  are  strengthened  by  the 
force  within  them,  and  the  one  to  fill 
after  the  other,  I  have  seen  the  water 
run  like  a  constant  fountain  stream  40 
feet  high:  one  vessel  of  water  rarified 
by  fire  driveth  up  forty  of  cold  water ; 
and  a  man  that  tends  the  work  has  but  to 
turn  two  cocks,  that  one  vessel  of  water 
being  consumed  another  begins  to  force 
and  refiU  with  cold  water,  and  so  sue- 
eessiveiyy  The  words  in  italics  are  the 
"centre  of  the  hobble  ;*'  to  explain  them 
one  writer  alters  "force  and  refill"  to 
"  to  force  and  empty ;"  another  gets  over 
the  matter  by  adding  a  word  or  two, 
thus  "force  and  refill  the  cistern,*'  re- 
ferring to  the  reservoir  into  which  the 
water  is  forced  by  the  engine's  work. 
Mr.  Galloway,  in  his  "  History  of  the 
Steam  Engine,"  gives  a  drawing  of  the 
engine  as  he  supposed  it  to  be,  and  re- 
presents it  with  only  one  vessel  acted  on 
by  the  fire.  I  do  not.  think  the  mar- 
quis's words  will  bear  either  of  these 
interpretations,  and  am  of  opinion  that 
in  this  pussle,  as  in  many  others,  the 
truth  lies  much  nearer  to  the  surface 
than  is  generally  supposed ;  I  think  what 
the  marquis  meant,  was  that  he  had 
arranged  two  vessels  or  boilers,  so  that 
both  of  them  had  a  communication  with 
the  vessel  which  contained  the  water  to  be 
elevated,  but  yet  could  act  upon  it  sepa- 
rately, and  could  be  filled  independently 
of  each  other,  the  one  while  the  other 
was  at  work, — an  arrangement  which  is 
very  easily  conceivable;  and  that  the 


apparatus  being  thus  arranged,  he  used 
to  work  one  boiler  until  the  water  in  it 
was  "consumed,"  and  then  having  got 
the  other  ready,  it  was  set  to  work,  and 
beffan  "  to  force,"  the  fire  being  lighted 
and  the  communication  between  this 
boiler  and  the  water  to  be  raised  being 
opened;  in  the  mean  time,  while  this 
one  was  working,  the  man  would  turn 
the  taps  and  "  refill  with  cold  water  "  th« 
boiler  first  emptied,  "and  so  succes- 
sively." This  interpretation  does  not  go 
far  from  the  very  words  of  the  marquis ; 
but  his  style  of  writing  is  so  involved 
and  ambiguous,  that  I  think  the  amount 
of  latitude  here  claimed  may  be  safely 
taken,  and  I  do  not  consider  it  is  going  too 
far  to  read  thus :  **  having ....  made  my 
vessels  ....  so   as  to  fill  the  one  after 

the  other the  man  that  tends 

the  work  has  only  to  turn  two  cocks,  so 
that  when  the  water  in  the  one  boiler  is 
evaporated,  the  other  shall  begin  to 
work  ;  and  then  to  refill  with  cold  water 
(t.  e.,  refill  the  empty  one  bjr  turning 
one  of  the  taps),  and  so  successively."  It 
seems  to  be  tolerably  clear  that  thd^^* 
were  two  boilers  (not  cisterns,  as  som^ 
think),  and  that  the  vessel  of  water 
"  consumed"  was  one  of  those  "  rarified 
by  fire," — for  it  is  evidently  one  of  those 
which  "begin  to  force,"  i.e.,  a  boiler;  and 
if  it  was  not  a  boiler,  why  does  the  marquis 
state  that  he  had  found  out  a  way  to  fill 
his  vessels  alternately  in  a  manner  indi- 
cating that  that  had  a  great  deal  to  do 
with  the  mode  of  operation  P  Surely  he 
would  not  be  thus  particular  about  so 
simple  a  thing  as  filling  two  cisterns  one 
after  the  other ;  though  if,  as  I  suppose, 
the  boilers  were  filled  alternately,  then 
it  would  be  an  important  part  of  the 
whole  operation  and  be  necessary  to  be 
described  This,  also,  is  to  be  observed, 
that  he  made  his  vessels  to  be  strength- 
ened by  the  force  within  them, — wnich 
can  hardly  refer  to  the  cisterns,  though 
it  might  to  the  boilers,  and  implies  the 
use  of  more  than  one. 

This  simple  explanation  of  the  mar- 
quis's words  appears  to  me  to  be  reason- 
able and  fair ;  and  as  anything  tending 
towards  a  fair  apportionment  of  the 
honours  awarded  to  the  discoverers  of 
the  steam  engine  is  interesting,  I  have 
sent  it  to  you. 

I  am,  Sir,  your  obedient  servant, 

IxnrSSTIOATOB. 
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■XPBEIIfBMTS  IK  KAYAL  CONSTRUCTIOK. 

Mr,  M»cgregor's  recommendation  of 
gutta  percha  (see  ante,  page  367)  a3  a 
material  for  tlie  hulls  of  experimental 
▼essels,  is  likely  to  facilitate  much  the 
undertaking  of  experiments  by  private 
persons ;  it  is  so  easily  manageable,  anj 
loses  so  little  of  its  intrinsic  value  by  use, 
that  the  expense  of  experiments  would 
with  it,  little  exceed  the  cost  of  workman- 
ship ;  models  in  wood,  on  the  contrary, 
require  much  skilled  labour  in  their  for- 
mation, and,  when  done  with,  are  only 
fit  for  firewood.  It  is  the  expense  of 
experiments  that  is  the  usual  bar  to  their 
commencement,  and,  when  begun,  to 
their  continuance  to  a  satisfactory  termi- 
nation. 

Another  of  this  gentleman's  proposals 
would  be  found  of  great  practical  value 
in  ascertaining  the  best  rig  of  vessels  ; 
namely,  that  or  "  having  the  masts  and 
bowaprits  moveable  fore  and  aft  by  means 
of  horizontal  screws."  There  might, 
in  addition,  be  ^rews  enabling  those 
supports  to  be  made  to  rake  or  incline 
to  an  angle  more  or  less  acute,  as  on  this 
depends  the  perpendicularity  of  a  sail 
whenever  the  vessel  deviates  from  an 
even  keel,  and  which  may  possibly  be 
one  of  the  reasons  why  vessels  have  so 
often  been  found  to  be  the  best  sailors 
when  their  draught  has  been  lees  by  the 
head  than  by  the  stern,  or  vice  versd. 

In  the  comparative  trials  proposed, 
motion  is  to  be  given  to  the  vessels  by 
easy  winds.  Mr.  Macgregor  being  evi- 
dently anxious  tp  ascertain  the  real  com- 
parative merits  of  models  of  vessels,  will 
not  take  amiss  suggestions  relative  to 
them ;  therefore,  without  hesitation,  it 
may  be  asked  whether  the  modes  of  trial 
recommended  by  Sir  Samuel  Beniham 
might  not  be  preferable  to  windP  namely, 
the  making  the  experiments  in  a  stream 
of  water,  the  current  of  which  should 
alone  be  the  motive  power.  That  power, 
ii  may  be  said,  is  a  constant  one, — not 
variable,  an  is  the  wind,  either  in  amount 
or  direction.  In  addition  to  Sir  Samuel's 
modes  of  ascertaining  comparative  ex- 
cellence of  different  models,  Mr.  Mac- 
gregor's  plan  of  trying  vessel  against 
vessel  would  be  very  satisfactory. 

The  superiority  of  one  rig  of  vessel 
over  another  is  a  much  more  complicated 
question  to  solve  than  that  of  the  form  of 
hull.  Though  the  hull  of  a  seagoing 
vessel  be  exposed  to  a  variety  of  influ- 


encing forces  from  waves  and  wind,  her 

rig  is  subject  to  a  still  greater  number : 
the  position  of  her  sails,  besides  beine 
changeable  by  the  motion  of  the  hull, 
has  also  to  bear  the  variable  action  of 
the  wind  upon  the  sails  themselves ;  so 
that  what  would  be  favourable  in  the  rig 
under  certain  circumstances,  would  be 
detrimental  in  others ;  thus  absolute  per- 
fection cannot  be  hoped  for  in  the  equip- 
ment of  any  vessel,  but  that  which,  oq 
the  average,  would  be  the  best,  is  all  that 
can  be  reasonably  anticipated. 

The  complimentary  phrase  with  which 
the  above  -  mentioned  communication 
commences,  has  neither  been  overlooked 
nor  unappreciated ;  but  "  M.  S.  B." 
figures  in  borrowed  plumes,  having  ac- 
cess to  Sir  Samuel  Bentham's  papers  ; — 
thev  are  on  a  vast  variety  of  subjects, 
ana,  being  grounded  on  general  princi- 
ples, are  applicable  to  very  many  of  the 
subjects  under  discussion  at  the  present 
day.  M.  S.  B. 


LITB-BOATt: 

In  the  proceedings  of  the  Committee  for 
determining  to  which  of  the  competing 
life-boats  the  Duke  of  Northumberland's 
Prise  should  i>e  awarded,  it  is  stated  that 
all  difficulties  in  coming  to  a  decision  were 
removed  as  toon  as  the  qaalities  desiraUe 
in  such  a  boat  were  distinctly  stated,  and 
that  their  respective  degrees  of  iBoportanoa 
were  decided  on. 

It  would,  doubtless,  tend  materially  to  tkm 
perfecting  of  ali  vessels  for  navigation,  were 
the  dendiratu  in  those  for  diffaient  servieea 
defined,  and  were  a  soale  framed  marking  the 
respective  degrees  of  importsnce  of  those 
several  dniderata. 

Such  a  scale  in  regard  to  all  vessels  would 
be  in  two  grand  divisions ;  namely, /brm  of 
structure,  and  strength  of  structure. 

Form  of  structure  would  include  all  of 
the  different  desiderata  as  to  form  and 
equipment  for  rendering  a  vessel  a  good  sea 
boat,  speedy,  weatberly,  capable  of  con- 
tending with  adverse  winds  and  storms, 
and  of  working  off  a  lee-shore,  oapadovs, 
dry,  &e.,  &c. 

Strength  of  stmetare  would  inelade  the 
deeiderata  requisite  for  opposing  reslstanoe 
to  the  various  strains  and  injuries  to  which 
a  sea-going  vessel  is  exposed ;  such  aa  those 
from  winds,  from  waves,  from  sinking  into 
mud,  or  beating  upon  tand-banks,  foul  or 
rocky  ground,  from  the  strains  occasioned 
by  the  rig  of  the  vessel,  and  from  those  oon^ 
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sequent  on  the  weight  of  gwu,  or  the  fifing 
of  artillery  t  &c,»  &a 

The  formatioa  of  inch  tcalei  in  any 
great  degree  of  perfection  wonld  require 
the  akill  of  the  ihip-bvilder,  the  experience 
of  the  seaman,  and  that  of  the  na^al  officer 
who  had  aeen  actual  aerTice  in  time  of  war ; 
bnt  we  have  many  eminent  men  in  all  of 
these  branches,  and  without  looking  to  ab- 
solute perfection  in  such  a  scale  as  is  sng- 
gested,  even  one  imperfectly  framed,  a 
skeleton  assemblage  of  the  amderaia  in 
naTigable  Teasels,  would  lead  to  immediate 
improvements  in  the  art  and  science  of 
naval  architecture.  M.  S.  B. 


■XPaniMBNTS    IN    NAVAL    CONSTRUCTION. 

(Concluded  from  p.  413.) 

In  regard  to  the  latest  of  these  attempts, 
some  volunteers  in  the  pursuit  of  naval  im- 
provementy  having  either  bj  mathematical  cal 
culation,  or  in  consequence  of  some  practical 
observations  of  their  own,  become  confident 
that  by  introducing  certain  curvatures  in 
the  form  of  the  hull,  superiority  in  sailing 
would  be  assured,  those  in  anthority  have 
been  induced  very  liberally  to  authorize  the 
building  some  ships  of  war  conformably  to 
the  plans  proposed,  and  to  cause  these  ves- 
sels, when  built,  to  sail  together  in  com- 
pany with  others :  but  in  these  oases,  as  in 
all  others,  so  long  as  the  various  effects 
which  must  result  from  the  difierent  forms 
of  the  hull  are  not  exhibited  teparately  and 
dUiincily  from  each  other,  and  from  those 
which  are  produced  by  the  differences  in  the 
mode  of  applying  the  lucomotive  force,  no 
question  aa  to  the  cause  of  any  differences 
observed  in  their  sailing  can  have  been  satis- 
factorily solved,  and  th^  proposer  of  each 
form  is  likely  to  remain  as  confident  as 
before  in  the  superiority  of  bis  plan,  attri« 
butiog  all  failures  to  the  effect  of  some  cir- 
cumstance over  which  be  had  no  control. 

As  to  the  assistance  to  be  derived  from 
investigations  purely  mathematical,  the  pro- 
blem being  to  determine  the  form  to  be 
given  to  a  body  of  a  given  weight  to  enable 
it  to  be  propelled  through  the  water  by  a 
given  force  with  the  greatest  velocity,  the 
mathematician  ia  in  want  of  data  on  which 
to  found  his  calculatiooa.  The  weight  of 
the  vessel  and  of  ita  contents  being  given, 
he  can  no  doubt  readily  aacertain  the 
bulk  neceasary  to  give  the  requisite  degree 
of  buoyancy ;  but  he  cannot  aacertain  bow 
much  of  that  bulk  is  to  be  made  up  in  length, 
and  how  much  in  depth,  or  in  breadth,  so 
that  the  relative  proportions  of  these  dlmen« 
sioni,  which  it  is  know|i  exerpisa  so  mnoh 


influence,  not  only  on  tho  velocity^  but  oq 
the  efficiency  of  a  vessel,  are  still  left  to  the 
discretion  and  guess  of  practical  builders. 
If,  again,  the  mathematician,  trusting  to  re- 
ceived opinions  as  to  the  necessary  datS| 
should  satisfy  himself  as  to  the  fittest  cur- 
vature for  dividing  the  water,  it  does  not 
appear  that  the  course  which  is  actually 
taken  by  water  when  forced  out  of  the  way 
by  a  body  moving  through  it  has  ever 
been  ascertained,  and  he  must  therefore  again 
remain  at  a  loss  to  determine  the  dirwUon 
in  which  the  curvature  he  has  fixed  upon  is 
to  be  given  to  the  vessel.* 

In  the  instance  of  the  few  vessels  I  con- 
structed whilst  in  office  in  this  country, 
some  modifications  in  fonut  many  others  iii 
structure,  were  exhibited,  soma  of  which 
have]  been  gradually  adopted,t  and  others 
I  have  reason  to  believe  will,  when  attended 
to,  be  found  verj  suitable  to  the  purposes 
they  were  designed  for ;  but  still  I  felt  how 
imperfect  were  my  ideas  on  the  subject,  and 
was  fully  aware  of  the  expediency  of  devia- 
ing  a  more  certain,  and  less  expensive  mode 
of  proceeding  than  the  building  a  new  ship 
of  war  to  try  the  more  or  less  resistance  in 


*  The  fbllowing  paragraph  is  taken  ftom  the 
oopj  of  Sir  Samuel  Bantbam's  paper  as  it  was  ori- 
ginally writtan,  but  In  whieh  it  is  erossod  over  as 
not  to  be  inserted  in  the  Paper  pieaented  to  the 
Admiralty,  lest,  Influencing  as  tne  example  was, 
it  might  be  thought  too  trivial  to  ba  laid  beAwa 
their  Z^ordahipa.  M .  S.  B. 

"  As  to  myself,  having  at  a  very  early  age  been 
under  the  tuition  of  a  distinguished  mathematician 
(Cowley),  I  was  Impvassad  with  a  great  defcienaa 
for  mathematics,  and  was  than  (oaariy  SO  years  ago) 
eagerly  pursuing  the  study  of  Naval  Architecture. 
I  looked  upon  the  carre  of  least  retistanct  indi- 
ealad  by  Emerson  in  his  "  Treatise  on  Mechanics/' 
as  that  which  must  undoubtedly  be  the  best  suited 
to  the  construction  of  ships;  and  having  shaped  a 
model  3  or  4  feet  long,  according  to  that  curve,  and 
rigged  it  in  similar  manner  to  others  of  different 
forms,  I  sailed  them  together,  and  did  net  fail  in 
any  case  where  the  mathenuitical  form  had  the  ad- 
vantage, to  attribute  it  to  the  superior  effect  of  that 
curvature:  but  while  I  was  pursuing  theie  experi- 
ments, being  in  the  habit  of  observiag  the  diffarenoa 
in  sailing  amongst  the  vessels  of  various  shapes 
which  passed  Woolwich  every  tide,  I  happened  to 
notice  a  sand-barge,  which  occasionally  beat  the 
Oravesend  boatti,  generally  considered  aa  the  beat 
sailers,  and  having  satisfied  myeelf  that  of  all  tha 
various  vessels  which  came  under  my  ohservatU>n, 
there  were  none  that  differed  so  much  tiom  each 
other  aa  these  two  whldi  sailed  nearly  equally  well, 
^tbe  one  being  long,  narrow,  and  shallow,  the 
other  short,  broad,  and  deep;  I  lost  all  deference 
for  the  comparatively  trifling  effect  to  be  expected 
Drom  the  curve  of  least  resistance,  and  neglected 
my  cxperuments  on  this  subject,  not  being  able 
then  to  devise  any  means  by  which  I  could  hope  to 
reconcile  the  various  opinions  I  heard  most  deci- 
dedly pronounced  on  this  most  complicated  ques- 
tion; and  I  have  no  doubt,  bat  that  others  whose 
duty  or  ioclinatioii  have  induced  them  to  attend  to 
it  had  been  under  the  same  perplexity. 

f  The  quickest  steam  vessels  that  I  know  of  are 
those  which  have  been  brought  alnokaat  aa  aharp, 
and  to  the  form  of  the  Arrow  and  the  Dart, 
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the  water,  or  In  air,  occasioned  by  erery  new 
modification  that  may  be  suggested  of  tlie 
form,  or  equipment  of  a  navigable  Tessel. 

With  this  view  of  the  Bubject,  after  having 
in  my  "Naval  Essays/*  noticed  the  desi- 
derata in  a  vessel  of  war,  and  proceeded  to 
treat  of  the  efficiency  of  a  yessel  of  war  in 
regard  to  its  means  of  locomotion,  and  to 
its  form,  in  as  far  as  it  may  increase  or 
diminish  resistance  to  locomotion,  I  was 
about  to  discass  the  comparative  fitness 
of  diflerent  modes  of  structure,  supposing 
the  forms  to  resemble  those  in  more  general 
use,  according  to  which  the  commodioas- 
ness  of  the  interior  arrangements,  and  exte- 
rior beauty,  however  important  and  desir- 
able seem  to  be  the  objects  too  exclusively 
aimed  at.  Upon  further  ooDsideration,  how- 
ever, it  appeared  to  me  highly  expedient  with 
a  view  to  economy,  as  well  as  to  efficiency, 
to  postpone  the  consideration  of  the  struc* 
tore,  combination,  and  fattening  of  the  com- 
ponent parts  of  a  vessel  till  some  distinct 
idea  should  be  obtained  of  the  general  form 
best  suited  to  fsYOur  locomotion,  and  to 
resist  all  adverse  action  of  the  sea.  It  was 
on  that  occasion  that  I  drew  up  the  plan  of 
a  course  of  analytical  experiments  for  de- 
termining these  moat  important  questions, 
and  that  I  also  indicated  the  mode  of  pro- 
ceeding in  making  such  experiments,  and 
proposed  an  apparatus,  showing  in  a  satis* 
factory  manner  the  effect  of  every  force 
influencing  locomotion  and  resistance,  whe- 
ther constant  or  accidental,  as  described  in 
the  Paper  referred  to  in  my  first  Essay  (page 
115),  which  I  herewith  inclose. 

In  order  that  the  apparatus  described  in 
this  paper  may  completely  answer  the  pur- 
pose of  measuring  the  effect  of  all  the.  in- 
fluencing forces,  whether  constant  or  acci- 
dental, and  to  reduce  the  result  to  the  ex- 
Cression  of  weight  in  pound,  there  should 
e  provided  the  undermentioned  mefert,  or 
philosophical  iostroments;  they  should  be 
BO  contrived  as  to  ascertain  and  register  the 
following  particulars,  in  all  the  variety  in 
which  they  take  place  at  every  instant  of 
time,  during  each  hour  and  day,  to  the 
extent  of  each  cruise  or  voyage  ;^ 

1.  The  degree  of  resistance  which  any 
Teasel  meets  with,  not  only  while  propelled 
steadily  through  still  water,  but  aUo  while 
advancing  in  an  agitated  sea,  when  the  dif- 
ferent parts  of  the  vessel  are  alternately  in  and 
out  of  water,  and  struck  by  the  occasional 
impulse  of  detached  waves. 

2.  The  degree  in  which  a  vessel  is  more  or 
less  adapted  to  afford  resistance  to  leeway. 

3.  The  force  with  which  the  wind  acta 
againat  every  square  foot  of  the  sails,  and  of 
•U  other  parts  of  the  veasel  exposed  to  its 
•otion* 


4.  The  direction  in  which  the  tomcI  b 
placed  in  regard  to  that  of  the  wind. 

5.  The  angle  to  which  the  sails  are  put  In 
regard  to  the  middle  line  of  the  veasel. 

6.  The  angle  at  which  the  rudder  is  put 
in  regard  to  the  middle  line  of  the  vesseL 

7.  The  angle  at  which  the  vessel  pitehei, 
or  oscillates  in  the  longitudinal  direction. 

8.  The  angle  to  which  the  vessel  ro09, 
or  is  made  to  incline,  or  oscillate  trans- 
versely. 

9.  The  depth  to  which  the  vessel  is  im- 
mersed in  the  water  at  each  end. 

10.  The  actual  distance  which  the  Teasel 
has  passed  through  the  water  at  any  period 
of  its  course. 

11.  The  rate  at  which  the  Teasel  passes 
through  the  water  progressiTdy,  as  also  to 
leeward. 

The  two  first  of  the  above  instruments  are 
requisite  for  ascertaining  the  moat  advan- 
tageous form  of  hull;  the  remaining  nine 
are  requisite  for  determining  the  fitneaa 
of  the  locomotive  apparatus,  supposing  the 
hulls  of  all  the  vessels  experimented  upon  to 
be  perfectly  similar. 

Considering  the  perfection  to  which  phi- 
losophical instruments  have  been  brought 
in  this  country,  it  is  remarkable  that  none 
have  yet  been  proposed  for  indicating,  muefa 
less  for  registering,  the  important  partica- 
lars  which  the  above-mentioned  instruments 
are  contrived  to  register  aa  well  as  to  ascer- 
tain. Perhaps  it  may  in  no  small  degree  be 
attributed  to  the  want  of  such  instraments 
that  a  variety  of  doubts  relative  to  the  form« 
rig,  and  other  particulars  of  vessels  hsTO 
heen  suffered  so  long  to  be  entertained-^ 
while  there  are  no  means  of  accurate  mea- 
surement, opinions  are  likely  to  Tary  at 
in  regard  to  the  most  ascertainable  parti- 
culars relative  to  the  locomotion  of  a  vea- 
sel as  they  would  in  regard  to  heat  or  cold, 
heavineas  or  lightness,  if  then  were  no 
thermometers  to  ascertain  the  degrees  of  the 
one,  or  no  scales  and  atandard  weighta  te 
measure  the  other.  It  must  not,  thmfoie, 
be  considered,  tlut  by  providing  the  instru- 
ments above  proposed  the  trouble  and  eott 
would  be  no  otherwise  compensated  for,  than 
by  the  advantagea  obtainable  by  the  pro- 
posed experiments ;  since  instruments  of  the 
same  kind  are  requisite  to  exhibit  the  real  cir- 
cumstances on  which  difference  in  the  sailing 
of  the  same  ships  at  different  times  depended : 
instead  of  trusting,  as  at  present,  to  the 
more  or  less  acute  perception,  or  to  the 
guess  of  the  different  navigators.  Also  the 
iemu  made  use  of  to  indicate  the  degree 
in  which  the  aeveral  infloencing  ciroum- 
Btancea  are  stated  to  have  exiated,  would  no 
longer  be  such  vsgue  exprenioos  as  "  Ught " 
or  "  moderate  ^n,**  or  '*  strong  broeee," 
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"light,  or  hMTy  gale,"  "squally  or 
steady  harricane,  or  storm ;"  bat  the  dif- 
ferent force  of  the  wind  woald  be  as  acco- 
rately  an  J  uniformly  expressed  by  the  de- 
gree  msrked  on  the  wind  gauge,  as  the 
differenee  of  heat  is  expressed  by  the  degree 
msrked  on  the  thermometer. 

Particulars  thus  recorded  in  regard  to  any 
ship  would  afford  important  data  to  be 
■tudied  at  home.  In  the  case  of  extraor- 
dinary expedition  of  a  ship,  for  instanoe,  it 
would  be  seen  whether  it  had  depended 
entirely  on  extraordinary  faToarable  winds 
or  other  uncontrollable  circumstances, — 
whether  on  uncommon  skill  in  the  comman- 
der in  taking  advantage  of  fa?oarable  cir- 
cumstances, and  in  avoiding  the  mischicTOUS 
effects  of  adverse  ones— or,  as  relating  more 
immediately  to  the  subject  of  this  Paper, 
whether  It  hsd  been  the  conseqnence  of  the 
particular  form,  the  stowage,  the  rig,  or 
other  locomotiTO  apparatus  peculiar  to  the 
vessel  itself. 


BLIDIXfa  AND  KBYOLYING   BBKLft. 

Mr.  Editor,— As  it  was  observed  in 
the  1470th  Number  of  the  Mechanic^ 
MagazvM^  that  my  son,  Lient  Shuld- 
ham's  description  of  a  revolving  keel 
did  not  seem  saffident  to  enable  any 
observatioQ  to  be  made  upon  that  inven- 
tion, I  feel  myself  called  upon  to  ex- 
(>lain  it,  as  the  original  inventor  of  re- 
volving  keels,  not  sliding  ones,  being 
perfectly  aware  that  the  invention  of  the 
latter  is  due  to  the  late  Admiral  Shancks. 

My  son  labours  under  a  mistake  in 
supposing  that  the  vacht  America  was 
Acted  with  either  sliding  or  revolving 
keels;  something  was  said  about  them 
in  the  newspapers  before  her  arrival  in 
this  country,  out  when  seen  here,  she 
had  nothing  of  the  sort. 

It  is  a  misnomer  to  call  my  moveable 
keel  a  sliding  one,  as  it  revolves  on  a 
bolt  fixed  to  the  fore-end  of  the  vessel.  I 
invented  it  when  I  was  prisoner  of  war 
at  Verdun — I  believe  in  the  year  1809, 
— and  the  model  which  I  then  made 
mav  be  seen  at  Mr.  Ransome's  Museum 
at  Ipswich.  As  there  are  many  objec- 
tions against  moveable  keels  in  general, 
I  should  have  allowed  the  plan  to  remain 
quiet,  had  not  Commander  Ellis,  of  the 
Coast  Guard,  Great  Yarmouth,  exhi- 
bited a  model  of  a  vessel  fitted  with  one, 
at  the  Crystal  Palace,  which  be  denomi- 
pated  a  new  plant     Many  persons  must 


have  noticed  it.  It  only  differed  from 
mine  by  the  lower  part  of  the  rudder 
partaking  of  the  movement  of  the  keel — 
an  arrangement  which  I  had  thought  of, 
and  rejected  as  making  the  plan  more 
complicated,  requiring  an  unusually 
thick  stern-post,  and  rendering  the  rud- 
der liable  to  gather  weeds. 

I  inclose  a  sketch  of  the  revolving 
keel,  and  also  of  the  boat  which  was 
fitted  with  it  for  the  space  of  about  eight 
years,  and,  if  it  does  not  occupy  too 
much  room  in  your  valuable  Journal,  I 
cannot  do  better  than  copy  a  letter 
which  I  received  from  the  Tate  Captain 
Sir  Fleming  Senhouse,  R.N.,  contain- 
ing  some  remarks  upon  the  keel  in 
question. 

The  keel  was  composed  entirely  of 
lead,  and  constituted  the  whole  of  the 
boafs  ballast,   with  a  convenient  and 
simple  purchase  for  raising  and  lower- 
ing  it;    namely,    a    keel- rope    fmssed 
round  a  sheeve  fixed  to  the  upper  part 
of  the  keel,  which  made  a  double  power  t 
to  this  keel*rope,  a  tackle  was  affixed 
consisting  of  a  very  small  fourfold  and  a 
treble  block,  which  increased  the  power 
to  twelve.      Thus,  the  keel  weighing 
5  cwt.,  was  easily  hoisted  up,  until  its 
upper  edge  touched   the  d^ck   beams, 
wnen  its  lower  edge  was  even  with  the 
boat's  keel,  so  of  course  the  centre  of 
gravity  was  vertically  moveable  at  plea- 
sure, and  as  ^reat  part  of  the  weight  of 
the  keel  rested  on  the  bolt,  it  may  be 
conjectured  with  what  ease  it  was  hove 
up  without  the  necessity  of  moving  from 
the  helm.    Now,  without  any  wish  to 
bolster  up  the  plan,  I  shall  state  with 
truthfulness  my  opinion  of  it,  together 
with  the  result  of  my  experience ;  but, 
in  the  first  place,  I  must  deny  all  impu- 
tations about  my  being  the  inventor  of 
sliding  kesls  in  general ;  I  know  some- 
thing about  the  late  Admiral  Shanck's 
plans,  and  should  like  to  know  more, — 
such    as   whether  he  used  other  keels 
than  wooden  ones ;  and  what  was   the 
specific  gravity  of  his  keels.  For  such  a 
heavy  one  as  mine,  it  was  highly  neces- 
sary   that    it    should    work    steadilv, 
without  the  least  play — which  mine  did ; 
and  which  cannot  be  effected  in  a  slid- 
ing keel  which  requires  a  purchase  at 
each  end;  and  if  in  raising  it  more 
power  be  given  at  one  end  than  on  the 
other,  it  gels  jammed — especially  by  the 
help  of  mud  and  small  pebbles ;  whereas 
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miae,  in  the  thoueand*  of  timeii  it  wu 
h»vc  up  and  Inverctl,  ncTcr  wu  jim- 
laed.  The  in«ide  of  the  krel-ctse  was 
furnUhed  with  ribs  of  copper,  both  for 
■ddinf^  atrenftlh  to  Ihe  case,  and  for 
keeping  the  keel  clear  of  the  woodwork, 
and  thua  also  decreasing  the  friction. 
Now  for  itfl  f[Ood  qualities  >i  compared 
to  a  tUding  ketl.  In  the  flrat  place,  it 
acts  as  >  Btioal  warner;  in  the  second, 
it  perfnrmB  the  quality  of  ■  buffer  in 
preventing  the  vesael  from  being  in- 
jured when  running  aground  under  full 
Bail,  under  uhicli  circumstance  the  vcb- 
gel's  headwaj  iifla  the  keel  up.  Corn- 
pire  this  will)  a  sliding  keel,  nhich 
would  have  been  carried  awaj  or  the 
veiael  torn  by  it.  I  may  here  roeotion 
that  whatCTer  be  the  mechanical  power 
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for  hoisting  tlie  keel,  It  miut  be  eon- 
trlvcdso  ai  to  move  upwardi  with  the 
keel  when  it  la  lifted  \>j  the  Teasel  ruD- 
oing  aground.  Thirdly,  on  runninfr 
■ground  the  vessel  Tibrates  on  a  central 
point,  so  that  there  is  no  difficulty  in 
placing  her  bead  off  shore,  when,  after 
railing  the  kt'el  a  little,  off  ahe  geei.  I 
have  done  this  hundreds  of  times,  and 
never  but  once  stuck  fast  even  on  an 
ebb-tide,  and  that  was  when  tbero  hap- 
pened ID  be  a  shoal  outside  too  shnllon 
for  tbe  boat  to  float  over  il  with  her  keel 
up;  in  nborr,  nothing  could  exceed  the 
great  use  and  hnndiners  of  such  a  keel ; 
out  this  is  the  best  side  of  the  picture — 
the  other  side  should  be  as  fairlj  repre< 
seated. 


of  course,  the  boat  Is 
leaks,  inasmuch  as  there 
face  cicpoaeil  to  tbe  fluid. 
I,  I  am  able  to  slate,  that 
it  years  I  used  the  bnal, 
never  Ivakid  a  drop. 
:ngtb  of  the  boat  is  mate- 
ty  taking  awaj  bcr  bitck- 
■timbers;  but  by  giving 


keel'Case,  and  substltuUng  Iron  knees 
for  floor  timbers,  sufficient  ilrength 
may  be  givi-n  ;  as  proved  by  my  boat'a 
bearing,  without  tlii;  least  injury,  all 
the  leverage  or  li*i=ting  strjin  of  ber 
leaden  keel.  But  ibc  worst  feature  la 
ibese  ketts  i^  tbe  room  ihev  lake  up  in 
the  interior  of  tile  Tesiel,  dividing  ber 
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as  it  were  into  two  longitudinal  halves. 
This  objection  would  tell  against  its 
adoption  in  yachts  orjpleasure- boats ;  it 
maT  therefore  be  asked,  in  what  vessels 
or  boats  it  might  be* usefully  applied? 
I  should  say  to  those  boats  belonginglto 
porta  with  very  shallow  har^harbours,— 
sneh  as  Southwold,  and  many  others  on 
oar  coast.  Were  I  oUiged  to  reside  near 
one  of  those,  and  had  a  boat,  I  should 
certainly  have  her  fitted  with  a  revolv- 
ing keelf  whether  for  fishing  or  sailing. 
For  vessels  in  general,  the  choice  must 
be  with  the  owners,  whether  for  the  sake 
of  all  the  ffood  qualities  which  I  have 
enumerated,  they  will  [put  up  with  its 
inconveniences. 

I  have  been  told  that  revolving  keels 
are  common  in  the  United  States,  espe- 
cially in  New  York,  under  the  name  of 
ee»ir0  board».  If  it  can  be  proved  that 
they  were  in  use  before  the  year  1809,  I 
ahottM,  of  course,  relinquish  my  sup- 
posed priority  of  the  invention.  As  mine 
was  exhibited  in  the  Adelaide  Gallery  in 
1629,  the  probability  is^that  the  idea  was 
taken  up  about  that  time.  I  may  take 
this  opportunity  of  stating,  that  during 
the  whole  of  my  life,  all  tne  sails  of  my 
boats  or  vessels  were  made  to  stand  as 
fiat  as  boards,  and  were  level  to  booms ; 
and  that  I  had  a  yacht  rigged  precisely 
like  Mr.  Steven's  yacht,  the  Maria,  of 
the  New  York  Yacht  Club,  vis.,  a  sloop 
with  only  two  working  sails— mainsail 
and  foresail.  The  foresail  or  jib— for  it 
may  be  called  either— was  laced  to  a 
boom  which  worked  on  a  horse,  so  that, 
by  leading  two  guys  aft  within  reach  of 
the  helm,  I  could  steer  her  and  work 
her  myself.  I  discontinued  the  rig  on 
account  only  of  my  having  found  it  very 
inconvenient  and  troublesome  in  a  heavy 
squall.  This  may  not  be  so  in  Mr.  Ste- 
ven's well-manned  yach  ;  but  mine  was 
short- banded. 

In  the  accompanying  sketch,  fig.  1 
shows  the  revolving-keel  boat  under  sail, 
aod  fiff.  2  a  loDgkudinal  plan  of  the 
revolvwg  keel :  the  keel,  as  its  ease  dis- 
plays, is  quadraoffolar  in  shape,  the  rea- 
son of  which  is,  niat  it  can  be  lowered 
more  without  injuring  the  boat  by  its 
leverage  or  twisting  strain. 
•I  am,  Sir,  yours,  &c., 

MOLYNBUX  ShULDHAM, 

Commander  &.N. 

The  Hennitafe,  Meltoo,  Woodbridg^ 
'  SaflMk,  N«rember  11, 1S61. 


C^iain  B,  F.  BmkauHi^B  Letter  to  Limi. 
Skuldham, 

My  Dear  Sir,— I  remember  well  the  sur- 
prise with  which  I  witnessed  the  astonishing 
performances  of  your  little  skiff,  about  two 
years  since,  rigged  with  year  revoUIng  sheer 
mast  and  one  square  sail. 

I  had  observed  her  manoeuTres  repeat- 
edly, and  remarked  her  weatherly  quality, 
her  quickness  and  certainty  of  staying,  either 
in  a  seaway  or  in  smooth  water — the  faci- 
lity in  wearing,  and  the  small  compass  in 
which  the  eYolution  was  performed,  with  the 
safety  in  jibing  tbe  sail  in  a  fresh  breeze, 
when  compared  with  fore-and  aft  or  sprit 
sails.  Bat  I  more  particolarly  observed 
these  qualities,  and  the  press  of  sail  the 
boat  appeared  to  carry  with  ease,  on  acci- 
dentally seeing  ber  beating  np  the  Saloombe 
Sstoary,  in  a  strong  easterly  gale*  with  a 
sailing  boat  of  four  or  five  tons,  of  the  Caw- 
sand  rig,  drawing  about  four  feet  water, 
when  yonr  little  li^at  appeared  to  fere  reach 
and  weather  equally  as  well  as  her  large 
competitor.  I  am  not  prepared  to  say  that 
the  who)e  of  these  adTantages  were  deriTed 
from  the  mode  of  rigging  so  Ingeniously 
invented  by  yon,  as  I  think  much  must  be 
atuibuted  to  the  sliding  leaden  keel  with 
which  tbe  boat  was  fitted,  which  gave  the 
weatherly  quality  in  a  great  measure,  by 
increasing  the  draught  of  water  at  will,  and 
also  the  capability  of  carrying  sail,  by  lower- 
ing the  centre  of  gravity  at  pleasure.  But  I 
can  safely  say,  I  do  not  think  tbe  boat  would 
have  possessed  all  the  good  qualitiea  of  sail- 
ing above  mentioned,  either  on  a  wind  or 
from  a  wind,  with  anv  other  known  rig, 
without  much  additional  trouble  in  changing 
and  trimming  the  canraas.  And  this  brings 
me  to  the  manual  part  of  the  business,  in 
which  this  mode  of  rigging  seems  pecu- 
liarly to  excel.  I  allude  te  the  simplicity 
and  ease  with  which  the  greatest  quantity  of 
canvass  is  set  that  can  be  carried  consistentiy 
with  lying  as  near  tbe  wind  as  tbe  sail  can 
possibly  do  good ;  and  the  facility  with  which 
all  possible  canvaap  can  be  immediately 
sprrad,  at  right  angles  with  the  bull,  so  as 
to  do  the  most  possible  good  in  going  from 
the  wind.  To  this  is  to  be  added,  the  ease 
and  expedition  with  which  the  sail  may  be 
reduced  or  increased  by  the  reefs^more 
simply  and  expeditiously  than  any  mode 
known  to  myself.  All  these  things  csn- 
not  be  obtained  without  aome  inconve- 
niences; and  it  remains  with  experience 
to  prove  whether  what  we  shall  call  the 
increase  of  ''  top  hamper,"  that  is,  of  ma- 
chinery, may  not  be  in  the  way  of  other 
requiiites,  as  well  as  the  whole  eqaipnaent 
resting  entirely  on  the  support  of  a  single 
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pivot.  Hie  Utter  objeedon  nay  be  obTla- 
ted ;  and  I  will  conclude  by  laying,  that 
althongh  the  little  boat  in  qneition  did  a 
great  deal  more  than  anything  of  the  kind  I 
bad  erer  leen,  or  that  could  be  done  in  erery 
point  by  any  mode  of  rigging  known  to  my- 
self; yet  I  am  not  prepared  to  say  how 
equally  well  the  same  might  answer  applied 
for  purposes  of  general  ntility  to  larger 
models.  This  mnst  be  determined  by  ex- 
perience. 

I  am,  Sir,  yours,  &c., 

H.  F.  Sbnhoubb, 

Captain  R.N. 
8«1coDibe»  KIngtbridge, 
Oct.  6, 1824. 


TKB  LATB   PROFBSMR  DATIE8. 

We  quote  the  following  interesting  par- 
ticulars respecting  our  late  lamented  friend 
and  contributor,  Professor  DsTies,  from  a 
memoir  of  him  in  the  JBcposJIor  —  com- 
menced by  Dr.  John  Cockle,  and  completed 
by  his  brother,  James  Cockle,  Esq.,  M.A.., 
both  of  whom  were  "  happy  in  a  long  and 
intiauite  acquaintance  with  the  deceased." 
The  memoir  is  accompanied  with  a  good 
likeness  of  the  Professor  by  Mr.  Robert 
Landells. 

If,  as  onr  philosophic  bard  has  obserred, 
the  good  mem  do  is  oft  interred  with  their 
bones,  we  TCnture  to  hope  that  Thomas 
Stephens  Davies  forms  one  of  the  excep- 
tions of  the  poet's  rule ;  for  he  has  giren 
an  initial  impulse  to  a  chain  of  scientific 
obserrations  which  mnst  undulate  on  to  the 
Tast  ocean  wave  of  future  scientific  disco- 
Tcry.  At  once  a  geometer  of  surpassing 
excellence,  and  a  most  distinguished  diiciple 
of  the  great  father  of  the  experimental  me- 
thod, his  writings  exhibit  a  method  so  induc- 
tive, that  they  must  rank  as  models,  and 
imitative  ones,  for  all  who  seek  distinction 
in  this  intricate  department  of  science,  a 
department  in  which  laurels  are  not  easily 
won,  and,  least  of  all,  by  those  who  want 
the  aid  of  method. 

Happy  in  a  long  and  intimate  acquaint- 
ance with  the  subject  of  this  memoir,  we 
have,  perhaps,  been  able  to  appreciate,  in 
some  degree,  the  infioence  which  a  systema- 
tic and  logical  analysis  of  our  ideas  exercises 
in  rendering  a  man  both  able  to  write  suc- 
cinctly, and  impart  successfully,  the  result  of 
his  labours  to  others  ;  and  this  even  when 
they  are  directed  to  a  most  recondite  subject 
matter. 

The  ham  of  Professor  Davies  was  not 


limited  to  his  country  nor,  we  will  veatun 
to  add,  to  his  age.  Not  his  the  erery-day 
merit  of  either  simply  collating  or  arranging 
old  materials — ^his  claims  were  far  more  ele- 
▼ated  in  their  nature.  They  consbted  of 
the  greateat  originality  and  tmstworthlness 
in  thoie  departments  of  tiM  exact  scieaeea 
which  he  has  so  elegantly  and  profoundly 
treated.  How  flattering  to  the  geometer^ 
and  how  hononrable  must  it  not  bisve  been 
to  the  man,  to  think  that  one  of  the  first 
visits  paid,  when  In  England,  by  his  Ulnetri- 
ous  contempory,  Cbasles,  tiie  Newton  of 
geometry,  waa  to  himself,— to  testify  hh 
appreciation  of  British  genius,  by  a  prsesn- 
tation  to  the  professor  of  his  immortal 
work,  **  L'Apergu  Historique  dee  M^thodea 
en  Geom^trieil  "  How  deUghtfnl  this  sym* 
pathy  of  kindred  genius  1  How  elevating 
to  the  true  dignity  of  sdenee  to  find  it  thus 
exhibited  without  the  alloy  or  bittemesa 
which  lesser  minds  might  fed  when  enlhrallod 
by  the  baneftd  influence  of  envyl  How 
bright  the  example  thus  act  by  these  two 
rarely-gifted  intellects  1  How  richly  €oatri« 
butive  to  the  true  republic  of  letters  1 

Inexorable  death  has  out  short  the  oaithly 
career  of  Professor  Daviea  at  a  time  when 
his  mind  was  in  its  very  plenitude  of  power, 
at  a  period,  too,  when  he  was  most  indwa- 
triously  occupied  with  papers  of  an  incal- 
culable value  to  geometric  science. 

•  .  a  • 

It  is  in  his  character  of  geometer  that 
the  eye  of  admiration  baa  been  most  often 
turned  to  Professor  Daviea,  and  in  which  he 
ia  beat  known  to  the  world.  The  originality 
and  profundity  of  his  views,  and  Ua  vast 
geometrical  attainments,  wiU  probably  be 
the  theme  of  many  a  future  pen ;  but  I  shall 
beat  discharge  my  preaent  duty,*  not  be 
enumerating  hie  voluminous  pnblialied  re- 
searches (for  that  has  been  done  elsewhere), 
but  by  pointing  out  those  which  he  has  Idlt 
unfinished,  some  in  the  midst  of  their  actnal 
course  of  publication. 

Two  series  of  *'  Geometrical  Invcallg^ 
tions  concerning  the  Phenomena  of  Terrea- 
trial  Magnetism,"  by  Professor  Davfes,  have 
appeared  in  the  PkUonphietti  TVwwseelions, 
It  is  not  unlilcely  that  materials  for  continu- 
ing, if  not  for  completing,  these  investigm- 
tions,  will  be  fonnd  among  his  papers. 

A  number  of  papers  on  **  The  Geometry 
of  the  Line  and  Plane"  have  appeared  in 
tho  Meehania'  Magazine,  This  set  of 
papers  is  nearly  complete.  It  would  be  de- 
sirable if  so  much  of  them  as  have  already 
appeared  were  published  separately. 


*  The  remainder  of  this  extract  ia 
part  ccntlnued  by  Mr.  James  Cockle. 
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Hit "  Qeometrical  Notes  "  were  alto  in 
the  eovne  of  pnblieatioii  in  that  work. 
The  last  of  them  appeared  in  the  Mtcha^ 
nie'M  Maffosme  for  December  7,  1850.  The 
last  of  his  '<  Problems  on  Railway  Cuttings'' 
appears  in  No.  1202  of  that  worlc.  This 
■at  of  papera  also  seems  to  1m  incomplete. 

In  the  Ladf^M  atUl  OentttfmtaCt  Diary 
fir  1851  appears  one  of  a  series  of  papera 
on  <'  Radical  Axes  and  Poles  of  SimiUtnde." 
These  papers  were  to  liave  been  continued. 

Since  the  death  of  Professor  Davies  I 
haTe  eommnnieated  to  the  PkUoiopHeai 
Mttffuzine  autograph  papers  of  hisentrosted 
to  me  by  Mrs.  DsTies.  One  of  these  papers 
appeared  in  tbe  supplementary  Number  of 
tliat  work,  published  in  Jane  last.  Another 
win  probably  appear  next  month. 

He  had  it  in  oontemplation  to  add  notes 
to  Mr.  Potts's  proposed  work  on  Porisms. 

As  a  geometer,  Professor  Davies  ntterly 
rejected  the  idea  of  a  geometry  founded 
■pen  definitions  alone,  without  axioms.  He 
had  pondered  carefully  upon  logic  as 
applied  to  that  science,  and  undoubtedly 
there  is  much  that  is  peeulisr  and  special 
in  such  application.  He  was  disposed  to 
aflix  this  peculiarity  in  the  logic  of  geometry 
to  the  eqmla,  and  to  term  it  the  copula  if 
egmaUtyf  in  contradistinetion  to  the  ordi- 
nary eopuia  o/idaniiiy. 

If  Professor  Davies  had  no  other  claim  to 
the  homage  of  the  algebraist  than  tbe  un- 
tiring seal  and  energy  with  wUeh  he  enforced 
tbe  sdentifio  claims  of  Homer,  that  alone 
would  constitute  a  Tslid  title  to  admira- 
tion. He  contributed  in  a  great  degree  to 
fix  attention  upon  Homer's  processes,  of 
which  his  keen  and  piercing  intellect  at  once 
detected  the  Talue ;  and  be  was  probably  the 
first  mathematician  of  note  who  saw  them  in 
their  true  light,  and  perceiyed  the  place  they 
were  one  day  destined  to  occupy.  I  need 
aeareely  say  that  these  processes  constitute 
an  integral  part  of  algebra,  and  are  of  im- 
mense practical  utility  in  eren  the  domain  of 
arithmetic. 

But  still  more  must  the  name  of  Davies 
daim  our  respect,  when  we  reflect  that  in 
his  generous  derotion  to  tbe  rights  of  Hor- 
ner»  he  forebore  from  prosecuting  his  own 
independent  researches  on  Equations— for- 
bore lest  perchance  his  claims  might  con- 
flict with  those  of  his  fHend.  What  bis 
success  in  such  investigations  might  hare 
been,  it  is  of  course  now  in  possible  to  say ; 
bat,  if  we  may  judge  from  the  useful  remits 
which  have  secrued  to  the  numerical  theory, 
from  8  suggestion  which  he  appended  to  the 
first  part  of  my  "  Analysis  of  tlie  Theory  of 
Equations,"  we  cannot  help  inferring  that 
brilliant  results  would  have  followed  iS^  cul- 
tiTation  of  this  department  of  scienoe.    In 


the  character  of  Thomas  Stephens  Davies  tUs 
ardour  in  the  serrioe  of  his  friend  was  one 
of  those  fine  elements  without  which  even 
talent  and  accomplishment  alike  has  failed  to 
inspire  a  warmer  feeling  than  admiring  envy. 

Bat  it  must  not  be  supposed  that  hia 
analytical  claims  are  limited  to  what  has 
just  been  stated.  In  illnatration,  let  me 
refer  to  such  papers  as  his  discussion  of  Dr. 
Matthew  Stewart's  **  General  Theoiems" 
in  TAe  Edinburgh  TVansacffoiw.  To  the 
clearness  of  his  view  of  the  reMian  between 
algebra  and  geometry,  his  researches  on  the 
algebraical  analysis  of  prisms  bear  ample 
testimony. 

Those  who  are  at  all  familiar  with  the 
writings  of  the  subject  of  this  memoir, 
will  have  observed  the  copiousness  of  his- 
torical knowledge  which  they  display,  and, 
in  the  quantity  of  historical  fscts  which  they 
bring  before  the  reader,  an  example  well 
worthy  of  imitation  by  all  writers. 

I  feel  it  right  to  add  here,  that  to  the  ever 
active  mind  and  pen  of  Professor  Daries 
must  be  attribated  numerous  able  papers  to 
which  his  name  is  not  appended. 

Tbere  is  one  point  upon  which  I  have 
refrained  from  touching,  and  that  is  upon 
the  public  and  oflicial  character  of  Profesaor 
Davies.  A  long  career  of  practical  useful- 
ness and  honourable  exertion,  oontinued 
almost  up  to  the  time  of  bis  deatb,  and  in 
one  of  tbe  public  institutions  of  the  country, 
may  perhaps  be  deemed  suflioient  to  con- 
stitute a  claim  to  public  gratitude;  I  mean 
a  claim  upon  those  who  for  this  purpose 
represent  the  public,  and  to  whom  aodety 
coofides  the  trust  of  awarding  the  tokens 
of  its  spprobation.  Such  tokens  cannot  of 
oourse  reach  him  who  may  be  thought  to 
have  justly  earned  them  ;  he  is  beyond  re- 
ward or  neglect,  having  dosed  a  not  inglo- 
rious life  amid  the  most  exemplary  patienoe 
under  bodily  suffering  and  mental  anxiety* 
Many,  many  would  be  gratified  (and  who 
could  be  otherwise?)  should  the  Ordnance 
or  the  Treasury  bestow  some  suitable  mark 
of  public  approbation  on  the  widow  and  only 
son  of  their  able  and  faithful  servant. 


COTTON  SAILS  AND  HOEIZONTAL  aOAMg. 
(From  MeMaUn'8  «<  Model  Courier," U.S.) 
We  hear  it  stated,  that  at  the  recent 
Royal  Yacht  race  at  Cowes,  tbe  English 
yacbts,  to  increase  their  speed  with  the 
^flMenee,  had  recourse  to  wetting  their 
sails.  Should  Captsin  De  Blaquiere,  the 
present  owner  of  the  America,  adopt  the 
hemp  duck,  as  used  by  the  British  Yacht 
Squadron,  and  baye  her  sails  cut  on  the  old- 
fashioned  balloon  principle,  there  is  fear 
that  the  laurels  she  so  gallantly  won  might 
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toon  witfier  with  the  TKI^nto,  in  a  rait  of 
cotton  sails  wade  properly.  The  English 
method  of  putting  fore  and  aft  saila  differs 
materially  from  ours.  For  Instance,  they 
give  the  foot  of  their  sails  a  greater  circular 
■weep,  which  hangs  below  the  foot-rope. 
The  leeches  sre  exceedingly  hollow,  caused 
hy  the  stretching  of  the  bolt  ropes,  thereby 
anstainiog  aa  extra  extent  of  spar.  The 
Ameriea'B  sails,  like  all  cut  here,  are 
straight  in  leech  and  foot* 

The  cotton  canvas  has  now  almost  entirely 
superseded  all  other  duck.  It  was  invented 
by  Mr.  James  MauU,  of  this  city,  end  first 
manufactured  for  him  by  Mr.  John  Simp- 
son, then  residing  at  Wilmington,  Delaware, 
during  the  late  war  with  England,  at  which 
time  Russian,  or  any  foreign  canvas,  it  is 
well  known  to  those  in  the  trade,  was  selling 
at  forty*five  to  fifty  dollars  per  bolt, 

The  canvas  was  at  first  made  by  the  hand- 
loom,  which  rendered  it  exceedingly  soft 
and  pltable  ;  this  was  obviated  by  Mr.  John 
C.  Colt,  of  New  Yorkf  who  some  thirty 
years,  sinoe  commenced  its  manufacture  with 
the  power-loom.  Mr.  Colt,  and  Messrs. 
Craig  and  Sergeant,  were  well  aware  of  the 
difficulty  Mr.  Maull  experienced  in  securing 
its  introduction,  and  it  was  several  years 
before  it  was  at  all  noticed  by  other  sail- 
makers,  with  the  exception  of  Lambert 
Tree,  who  subsequently  brought  it  into 
notice  among  our  smaller  vessels.  Among 
the  first  who  used  the  cotton  canvas,  was 
Captain  Parker,  for  the  sloop  Trial,  of 
Treoton,  and  Captain  Stokes,  now  of  the 
sloop  Planter,  of  Wilmington. ^After  a 
few  years'  wear,  Captains  Stokes  and  Par- 
ker both  became  dissatiafied,  particularly 
Captain  Stokes,  who  stated  that  the  difsd- 
▼antages  were  that  the  cotton  canvas  waa 
liable  to  continual  ripping  and  expense  of 
re. sewing ;  and  notwithstanding  its  advan- 
tages in  other  respects,  would  renounce 
its  usct  if  there  was  no  method  of  obviat- 
ing this  defect — which  was  eventually  a 
general  objection.  After  some  reflection, 
Mr.  Manll  suggested  to  Messrs.  Craig 
and  Sergeant  —  the  then  agents  of  Mr. 
Colt— the  adoption  of  cotton  twine  as  a 
ready  means  to  remedy  the  objection,  im- 
prosaing  on  iham  the  ill  effects  of  hempen 
twine.  They  induced  Mr.  Colt,  on  these 
representations,  to  make  the  cotton  twine 
for  the  first  time.  It  was  made,  und  used 
with  the  most  complete  success,  not  only 
for  cotton  canvas,  but  for  Russian  duck — 
its  efficiency  consisting  in  its  superior  dura- 
bility. It  was  then  considered  as  an  inno- 
Tation,  and  condemned  by  many  as  visionary. 
Its  present  and  general  adoption  in  the  Uni- 
ted States  is  the  best  commentary  on  the 
ancceu  of  Mr.  Maull*  i  efforts. 


Mr.  Manll  early  imbibed  the  imprewion 
that  a  vessel  sailing  against  the  wind  would 
sail  faster  if  her  satis  were  constructed  upon 
the  principle  of  his  Patent  Horizontal  sys- 
tem, wherein  the  least  resistance  to  the  action 
of  the  wind  is  practically  obtained — the 
seams  being  horixontal,  or  in  the  line  of 
direction  of  the  wind. 

The  celebrated  yacht  Maria,  owned  by 
John  C.  Stevens,  Esq.,  of  New  York,  has 
been  provided  with  these  sails,  and,  although 
nesriy  four  years  in  use,  they  are  sdraltted 
to  be  the  best-fitting  sails  in  New  York. 
Her  contest  with  the  world-renowned  Amf' 
riea,  the  victress  of  Johnoy  BuU,  has  set- 
tled her  superiority  even  over  that  fiamoua 
yacht — a  fact  admitted  by  Mr.  Schuyler  and 
other  members  of  the  Yacht  Squadron.  Mr. 
Stevens  has  stated  that  he  was  under  the 
impression,  ten  years  before  Mr.  Manll  ob- 
tsined  his  patent,  that  the  principle  was  the 
best  method  of  cutting  suls,  and  he  waa 
tbe  first  to  introduce  them  in  New  York  on 
the  Maria.  His  other  schooner,  tbe  UncU 
John,  of  150  tons,  has  been  provided  with 
the  patent  sails,  vrhich  have  been  in  constant 
use  four  years ;  and  from  a  statement  of 
Captain  Baldwin,  who  commands  her,  we 
have  learned  that  they  have  not  been  re- 
paired, with  the  exception  of  roping,  and 
that  he  expects  they  will  last  two  or  three 
years  longer. 


KBW  PKOmORAVBIO  PBOCBH. 

The  following  photographic  process  has 
been  communicated  to  us,  by  Mr.  C.  J. 
MoIIer,  from  Patna.  in  tbe  East  Indies. 
We  have  submitted  it  to  an  experienced 
photographer;  and  he  informs  us  that  it 
offers  many  advantages  over  the  Talbotype 
or  the  Catalissotype  of  Dr.  Woods — which 
it  somewhat  resembles ;  that  it  is  easy  in  all 
its  manipulatory  details,  and  certain  in  its 
results.    We  give  Mr.  Mailer's  own  words  : 

**  A  solution  of  hydrjodate  of  iron  is  made 
In  the  proportion  of  eight  or  ten  grains  of 
iodide  of  iron  to  one  ounce  of  wster.  This 
solution  I  prepare  in  the  ordinary  way  with 
iodine,  iron  turnings,  and  water.  The  ordi- 
nary paper  employed  in  photography  Is 
dressed  on  one  side  with  a  solution  of  nitrate 
of  lead  (15  grains  of  the  salt  to  an  ounce  of 
water).  When  dry,  tills  paper  is  Iodized 
either  by  Immersing  it  completely  in  tbe 
solution  of  the  hydriodate  or  iron,  or  by 
floating  the  leaded  surface  on  the  solution. 
It  is  removed  after  the  lapse  of  a  minute  or 
two,  and  lightly  dried  with  blotting-paper. 
This  paper  now  containa  iodide  of  lead  and 
protonitrate  of  iron.  While  atiU  moist,  it 
is  rendered  sensitive  by  a  eolation  of  nitrate 
Qt  silver  (100  grains  to  tho  onnoe),  amd 
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plaood  io  the  camera.  After  an  expoeare  of 
the  duration  generally  required  for  Talbot's 
paper,  it  may  be  remoTed  to  a  dark  room« 
If  the  image  ie  not  already  out,  it  will  be 
found  speedily  to  appear  in  great  strength, 
and  with  beautifVil  sharpness,  without  any 
Jurther  application.  The  yellow  tinge  of 
the  lights  may  be  remo? ed  by  a  little  hypo- 
sulphite of  soda,  though  simple  washing  in 
water  seems  to  be  sufficient  to  fix  the  pic- 
ture. The  nitrate  of  lead  may  be  omitted  | 
and  plain  paper  only,  treated  with  the  solu- 
tion of  the  hydriodate  of  iron,  and  acetic 
add  may  be  used  with  the  nitrate  of  silver, 
which  renders  it  more  sensitiTe.  The  lead, 
howcTer,  imparts  a  peculiar  calorific  effect. 
The  red  tinge  brought  about  by  the  lead 
may  be  chapged  to  a  black  one  by  the  use 
of  a  dilute  solution  of  sulphate  of  iron — ^by 
which,  indeed,  the  latent  image  may  be  very 
quickly  developed.  The  papers,  however, 
will  not  keep  after  being  iodized." 

Mr.  Muller  suggests  that  as  iodide  of  lead 
is  completelv  soluble  in  nitrate  of  silver,  it 
might  furnish  a  valuable  photographic  fluid, 
wliich  could  be  applied  at  any  moment  when 
required. 

No  small  degree  of  interest  attaches  to 
this  process  —  originating  in  experiments 
carried  on  in  central  India.  It  appears 
perfectly  applicable  to  the  albuminized  glass 
and  collodion  processes. — Athenaum, 


The  jury  rendered  a  verdicta  in  faronr 
of  the  plaintiff,  with  damages  against  the 
defendant  of  the  great  sum  of  17,606  dol- 
lars \~^8eientijie  American, 


TeUgraph  Ca^e  of  Mone  v.  Bain. 
U.  a  Circuit  Court,  Philadelphia.— 
Judge  Kane  gave  his  decision  on  last  Mon- 
day morning  (Nov.  3rd)  in  the  case  of 
Morse  v.  Bain,  sustaining  the  claims  of 
Morse  throughout.  The  case  is  to  be  taken 
to  the  supreme  Court. — Ibid. 


UATUMUATIOAL  ItfQVtBY. 

8hr, — May  I  beg  that  some  of  your  ma- 
thematical correspondents  will  be  so  kind  a| 
to  point  ovt  a  simple  method  (if  such  be 
practicable)  of  determining  the  radius  of  a 
circle,  hoping  giving  the  length  of  the  chord 
of  a  eegmentf  and  the  area  which  it  cuts  offt 

It  is  a  useful  praetioal  problem  lo  place  a 
given  area  in  the  segment  of  a  circle  on  a 
given  chord ;  and  as  its  solution  is  not  to  be 
found  in  any  work  on  mensuration  or  geo- 
metry which  [  have  seen,  perhaps  a  simple 
solution  will  be  interesting,  if  not  practi- 
cally valuable  to  others,  bekides. 
Yours, 

A  CONaTANT  RSADim. 

November  15, 1851. 


OlRlfAN  PATENTS. 

Advantage  will  be  taken  of  the  meeting 
of  the  next  ZoUverein  Congress,  ii^  Berlin, 
to  discuss  the  question  of  a  general  law  of 
patent  for  the  whole  Union.  This  very  de« 
iirable  object  has  never  yet  been  attained : 
an  inventor  must  apply  for  a  patent  in  every 
separate  State,  and  the  principles  on  whicn 
the  privilege  is  granted  are  so  different  in 
different  parts  of  Germany,  that  often  a 
patent  was  granted  for  an  invention  in  one 
State  and  refused  in  another. — Berlin  Cor- 
reepitndeni  qf  Titnee. 


AMIKICAN  OBKAT   PATBNT  CASS.— 
UC  CORMICK's  RVAPK&. 

U.S.  Circuit  Court,  Albany,  N.Y.,  Octo- 
ber 31,  Judge  Nelson  presiding.— This  case 
occupied  the  court  for  six  days  ^  the  parties 
were  MoCormick  e.  Seymour  and  Morgan, 
of  Brockport,  N.Y.  The  action  was  one 
at  law  for  the  infringement  of  the  pateot  of 
the  Virginia  Reaping  Machine,  tlie  same 
which  has  cut  such  a  glorious  figure  io  Eng- 
land, and  for  which  the  Council  Medal  of 
the  Great  Exhibition  was  awarded. 


ICBSSRS.  R.  AND  J.  OXLAND's  PATBNT  IIC 
PROVBMBNTSINTHB  MANUPACT17RB  AND 
RBFININO  OF  SUGAR. 

(See  anta  page  810.) 

In  the  specification  of  a  former  patent, 
dated  April  26,  1849  {see  vol  li.,  p.  429), 
the  patentees  described  a  process  for  mann- 
facturing  and  refining  sugar  by  the  employ- 
ment of  acetate  of  alumina,  in  which  pro- 
cess lime  was  used  for  remoying  the  alumina 
employed.  It  has  been  found,  ho  we  hfi 
that  even  with  the  most  careful  working, 
some  portion  of  the  alumina  is  liable  to  be 
left  in  the  solution,  and  carried  through  the 
several  processes  to  which  the  saccharine 
liquid  is  submitted  into  the  molasses.  When 
acetate  of  alumina  and  lime  have  been  used, 
the  remaining  alumina  has  been  separated 
by  means  of  superphospha^  of  alumina  or 
superphosphate  of  lime,  by  adding  a  small 
quantity  of  either  of  these  ingredients  to 
the  syrup,  and  then  boiling  for  two  or  three 
minutes,  taking  care  to  neutralize  any  ex- 
cess of  acid  by  the  addition  of  aluminate  of 
lime,  or  saccharate  of  lime,  lime  water,  or 
milk  of  lime  ;  and  the  operation  being  com- 
pleted after  the  extraction  of  all  the  alumina, 
as  directed  in  the  above-mentioned  specifica- 
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tion.  The  patentees  have  now  diioovered 
that,  in  place  of  adopting  this  method  of 
procedare,  phoiphatea  and  saperphosphates 
maybe  employed  directly,  and  that  I  hey  are 
capable  of  producing  analogous  effects,  bat 
with  this  advantage,  that  the  whole  of  the 
agent  employed  is  capable  of  separation  from 
the  saccharine  matter. 

In  the  treatment  of  saccharine  liquids  or 
solutions  of  raw  sugar  with  phosphates,  the 
sugar— ssy,  for  ezample,  ordinary  Mauri- 
tius sugar — is  dissolved  by  blowing  up  with 
steam,  in  the  usual  manner,  but  without  the 
use  of  blood,  a  soluble  phosphate  being 
added  to  tb6  water  employed.  (If  the  ordi- 
nary erystallized  phosphate  of  soda  be  used, 
the  requisite  proportion  thereof  is  about 
H  lbs.  to  the  ton  of  sugar.)  The  solution 
is  then  brought  to  the  boiling  point,  the 
excess  of  acid  carefully  neutralized  by  aln- 
minate,  or  saccharate,  or  milk  of  lime,  or 
lime  water,  and  the  syrup  (which  will  be  of 
a  density  of  about  25''  to  30°  Baum^)  passed 
through  filter  bags  in  the  ordinary  manner, 
when  the  defecation  will  be  found  to  be 
completed.  The  residual  matter  left  in  the 
bags  b  subjected  to  washing  with  water,  to 
remove  all  traces  of  saccharine  matter,  and 
the  weak  solution  thus  obtained  may  be 
used  in  blowing  up  fresh  quantities  of  raw 
sugar.  By  this  operation  the  syrup  is  par- 
tially decolourized — to  an  extent  which  may 
in  some  cases  be  sufficient  previous  to  boil- 
ing it  in  the  Taouum  pan  or  otherwise,  for 
crystallisation ;  but  its  colour  may  be  still 
further  removed  by  the  addition  of  5  to  8 
per  cent,  of  hydrate  of  alumina,  dried  at 
212*"  Fahr.,  and  diffused  through  the  water 
employed  in  the  operation  of  blowing  up ; 
and  thus  the  use  of  animal  charcoal  may  be 
entirely  dispensed  with.  The  residual  alu- 
mina left  in  the  filter  bags  after  the  separa- 
tion of  all  the  saccharine  matter  may  be 
dried,  and  the  organic  matter  removed  there- 
fh>m  by  ignition,  and,  after  a  further  washing 
to  remove  any  soluble  saline  substances,  it 
may  be  employed  in  the  manufacture  of 
hydrate  or  of  superphosphate  of  alumina ; 
or,  after  washing,  and  previous  to  ignition, 
it  may,  by  the  addition  of  a  further  quantity 
of  hydrate  of  alumina,  be  rendered  fit  for 
use  over  again. 

When  supcrphoiphates  are  employed  the 
following  is  the  method  sdopted  ;  the  super- 
phosphate, say,  for  example,  of  alumina, 
is  mixed  with  the  blowing-up  water  in  the 
proportion  of  6  lbs.  of  alumina  dissolved  in 
phosphoric  acid  to  a  ton  of  sugar.  While 
the  syrup,  of  a  density  of  about  25°  to  30*^ 
Bnum^,  is  being  brought  to  boiling,  a  suffi- 
cient quantity  of  either  aluminate  or  sac- 
charate of  lime,  or  milk  of  lime,  or  lime-water 


must  be  added  to  neutralize  the  acidity; 
and  the  syrup  should  be  passed  through  bag 
filters,  and  the  clear  liquor  conducted  to  the 
receiver,  from  which  the  vacuum  pans  or 
other  boilers  are  supplied ;  the  subsequent 
operations  are  the  same  as  in  the  old  plan 
of  working.  The  matters  left  in  the  filter 
bags  are  to  be  treated  as  before  described. 

The  superphosphate  of  alumina  is  ob- 
tained by  dissolving  alumina  in  phosphoric 
acid,  which  the  patentees  manufacture  in 
the  following  manner:  They  burn  bonea 
white,  grind  them  to  powder,  and  digeat  in 
sufficient  muriatic  acid  to  effect  the  solution 
of  the  carbonate  of  lime  only.  The  reaidue 
after  washing  to  remove  the  soluble  matters, 
is  dried,  and  to  a  given  quantity  of  it, 
mixed  in  water  to  the  consistence  of  thin 
paste,  is  added  sufficient  sulphuric  add  to 
combine  with  the  greater  portion  of  the 
lime  present,  leaving  free,  however,  about 
two  to  three  per  cent,  of  lime ;  the  mixture 
is  then  well-stirred,  and  kept  at  a  tempera- 
ture a  little  above  90°  Fahr.  for  24  hours, 
when  the  mass  is  lixiviated  in  water  until 
all  the  soluble  matter  is  separated  from  the 
sulphate  of  lime  which  will  be  precipitated. 
The  strong  liquors  thus  obtained  may  be 
used  for  combining  with  alumina  and  the 
weak  solution  for  lixiriating  fresh  quantities 
of  phosphoric  acid  in  the  course  of  produc- 
tion. When  alumina  is  digested  in  pho- 
sphoric acid,  a  phosphate  thereof,  insoluble 
in  water,  is  produced ;  this  is  treated  with 
just  sufficient  phosphoric  acid  to  dissolve  it, 
and  the  superphosphate  obtained  in  this 
manner  is  filtered  to  prepare  it  for  nae  aa 
above  described. 

The  aluminate  of  lime  is  prepared  by 
dissolving  alumina  in  caustic  soda  or 
potash,  and  adding  milk  of  lime  or  lime- 
water  to  the  solution ;  aluminate  of  lime 
is  precipitated,  which  having  been  sepa- 
rated from  the  solution,  is  diffosed  in  water 
and  used  in  that  state ;  and  the  patenteee 
state  that  they  prefer  the  employment  oC 
that  agent  to  the  use  of  the  saccharate  of 
lime,  or  milk  of  lime,  or  lime-water. 

When  manufacturing  sugar  from  the 
cane,  the  defecation  of  the  cane  juioe  ia 
effected  with  aluminate  of  lime  in  the  nanal 
manner ;  the  excees  of  lime  being  neatral- 
ized  with  superphosphate  of  alumina  or 
superphosphate  of  lime,  and  after  fillerio|^ 
and  concentrating  the  filtered  liquid  to  from 
25°  to  30°  Banmd,  it  is  trested  with  phoe* 
phate  of  soda  in  the  same  manner  as  above 
directed  for  treating  raw  sugar.  The  aaase 
process  is  also  observed  when  operating  on 
beet-root  juioe,  only  that  a  larger  quantity 
of  aluminate  of  lime,  or  milk  of  Ume,  it 
employed  in  the  first  defiBcation. 
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colt's  bsvolybrs. 

At  a  meeting  of  the  Institution  of  Civil 
Engineers,  held  on  Tuesd&y  last,  the  paper 
WHS  read  *'  On  the  Application  of  Machi- 
nery to  the  Manufacture  of  Rotating  Cham* 
bered-Breeched  Fire- Arms ,  and  the  Pecu- 
Hiritiea  of  those  Arms/'  by  Colonel  Samuel 
Colt,  U.S.t  America. 

The  communication  commenced  with  an 
historical  account  of  such  rotating  chamber 
fire-armi  aa  had  been  discovered  by  the 
author  in  his  researches  after  specimens  of 
the  early  efforts  of  armourers  for  the  con- 
struction of  repeating  weapons,  the  neces- 
sity for  which  appears  to  have  been  long  ago 
admitted. 

The  author,  entirely  unaware  of  any  pre- 
tIous  attempts  to  produoe  such  weapons, 
made  a  series  of  experiments  on  skeleton 
fire-arms,  which  were  very  successful ;  but 
subsequently  he  fell  into  many  of  the  errors 
of  his  predecessors,  for,  by  covering  the 
breach  and  the  mouths  of  the  chambers, 
simultaneous  explosion  of  several  charges 
constantly  occurred.  This  induced  the  res- 
toration of  the  arms  nearly  to  their  original 
akeleton  form,  and  the  result  was  the  pro- 
duction of  the  present  perfect  arm,  which 
has  been  so  univereally  adopted  in  America 
that  the  author's  large  manufactory  has 
proved  quite  insufficient  to  supply  the  de- 
mand. 

The  means  for  manufacturing  these  arms 
on  so  large  a  scale  was  the  main  point  of  the 
paper;  for,  unlike  the  system  adopted  in 
England  and  on  the  Continent,  of  making 
fire-arms  almost  entirely  by  manual  labour, 
the  several  parts  comprising  these  weapons 
are  forged,  planed,  shaped,  slotted,  drilled, 
tapped,  bored,  rifled,  and  even  engraved  by 
machinery  to  such  an  extent  that  10  per 
cent,  only  of  the  value  of  the  arm  was  for 
hand  labour  in  finishing  and  ornamenting ; 
90  per  cent,  being  executed  by  automaton 
machines  guided  by  women  and  children, 
whose  labour  was  represented  by  10  per 
cent.,  leaving  80  per  cent,  for  the  machi> 
ncry. 

The  action  of  these  machines  was  de- 
scribed, and  it  appeared  that,  though,  like  a 
cotton  or  flax  mill,  the  manufactory  at  first 
sight  appeared  intricate,  yet  that  each  part 
travelled  independently  through  its  course 
until  at  length  the  finishing  workman  had 
only  to  put  the  several  parts  together, 
almost  indiscriminately,  and  the  uniformity 
was  so  precise  that  little  or  no  fitting  was 
required  beyond  removing  the  "burr,"  or 
rough  edge  left  by  the  machines.  This  was 
a  point  of  great  importance,  especially  in  a 
country  of  such  extent  as  America,  where 
the  necessity  for  sending  arms  from  one 


district  to  another  for  repair  might  be  at- 
tended with  serious  consequences. 

The  arms  novr  manufactured  by  the  author, 
and  of  which  numerous  specimens  were  ex- 
hibited, were  of  the  simplest  construction ; 
the  lock  consisted  of  only  five  working  parts, 
contained  in  a  lock-frame  cut  out  from  the 
solid  metal,  into  which  the  breech  arbor  was 
firmly  inserted,  and  by  it  rigidly  attached  to 
the  barrel  in  such  a  manner  as  to  regulate, 
with  the  greatest  precision,  the  contact  be- 
tween the  end  of  the  barrd  and  the  mouths 
of  the  cylinders,  so  as  to  prevent  any  serious 
escape  of  lateral  fire. 

The  rotating  of  the  cylinder  was  accom- 
plished by  a  self-acting  lever,  to  which 
motion  was  given  by  the  act  of  drawing 
back  the  hammer ;  at  half-cock  the  cylinder 
was  free  to  rotate  in  one  direction,  for  the 
purpose  of  loading  and  putting  the  capa  on 
the  nipples,  the  former  operation  being 
rapidly  accomplished  by  the  conversion  of 
the  ramrod  into  a  jointed  lever,  attached  to 
the  barrel,  by  which  means  the  bullets  were 
rammed  home  so  securely  that  no  patch  or 
wadding  was  required.  The  grooves  in  the 
barrel  were  of  a  peculiar  spiral,  commenc- 
ing almost  straight,  near  the  breech  end, 
and  terminating  at  Uie  muzzle  in  a  curve  of 
small  radius.  The  bullets  were  either  of 
cylindrical  or  conical  shape,  and  from  some 
diagrams  of  several  practice  targets  sent 
from  Woolwich,  by  Colonel  Chalmers,  R.A., 
for  exhibition  at  the  Meeting,  it  appeared 
that  even  by  men  unaccustomed  to  the  use 
of  this  particular  arm  great  precision  of 
firing  could  be  attained,  as  with  a  small 
revolving  belt  pistol,  at  a  distance  of  fifty 
yards,  out  of  48  shots  25  bullets  took  effect 
within  a  space .  of  one  foot  square,  and  of 
them  thirteen  bit  the  bull's-eye,  which  waa 
only  six  inches  in  diameter,  the  whole  num- 
ber of  shots  striking  the  target. 


8PBCIFICATI0N8  OF  BNGLISR  PATBNT8  BN- 
nOLLBD  DURtNO  THE  WBBK,  BMDIKO 
NOYBliBBR  2f},    1851. 

Pbrcbval  Mosbs  Parsons,  of  Robert- 
street,  Adelphi,  civil  engineer.  For  im- 
provemenit  in  cranes  capable  <if  being  used 
on  railways  mid  in  parts  of  raUways, 
Patent  dated  May  19,  1851. 

The  "improvements  in  cranes "  consist 
in  coDstrncting  them  in  such  manner  that 
the  tensile  strain  exerted  on  the  back- 
stays of  the  jib  when  the  jib  is  deflected 
during  the  raising  of  a  load  may  be  trans- 
mitted through  levers  to  act  on  a  counter- 
balance weight  or  cylinder  running  on  the 
girders  forming  the  frame  of  the  crane, 
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which  weight  ii  canted  to  recede  horn  the 
foot  of  the  jib  up  an  incline  of  an  increas- 
ing curre,  ao  as  to  produce  a  leverage  in  a 
eontrary  direction  to  that  of  the  load,  and 
increasing  with  the  amount  of  deflecHrn  nf 
the  jib,  by  which  the  equilibrium  of  tlie 
crane  will  be  preserred,  whaterer  maj  be 
tile  weight  lifted.  When  intended  for  use 
on  railways  these  cranes  are  mounted  on 
wheels  to  admit  of  their  being  readily  trans- 
ported to  any  place  where  their  serrices  are 
required ;  but  for  ordinary  purpose  they 
may  be  made  stationary. 

What  is  claimed  under  this  branch  of  the 
inTention  is  the  constructing  of  cranes  with 
self-acting  or  self-adjusting  counterbalance* 
weights  as  described. 

The  improvements  in  parts  of  railways 
have  relation  to  switches  and  crossings. 

With  regard  to  switches,  the  noTelttes 
are  stated  to  consist, — 1.  In  fixing  the  main 
rails  with  the  slabs  or  bars  for  the  support 
of  the  tongue  rails  on  an  iron  plate  extend- 
ing throughout  the  whole  length  of  the 
switch.  £  In  fixing  the  supports  for  the 
tongue  rails  on  or  against  the  main  rail  itself, 
when  the  form  of  the  main  rail  admits  of 
this  arrangement  3.  In  constructing  the 
main  rail  itself  in  such  manner  as  to  form  a 
suitable  platform  or  aupport  for  the  tongue 
rail.  4.  In  fixing  the  main  rails  on  sepa- 
rate cast  or  wrought  iron  plates  to  act  as 
sleepers,  which  sleepers  are  abo  provided 
with  slabs  or  bars  for  supporting  the 
tongue  rails.  5.  In  fixing  the  chairs  for  the 
support  of  the  tongue  rails  to  the  main  raila, 
when  the  latter  are  of  suitable  sections. 
And,  6.  In  certain  methods  of  constructing 
tongue  rails. 

With  reference  to  crossings,  the  improve- 
ments consist — 1.  In  conatrocting  cross- 
ings for  railways,  by  fixing  the  point  and 
wing  rails  on  a  wrought-iroo  plate  extend- 
ing the  whole  length  of  the  crossing,  and 
having  junction-chairs  attached  to  it  at  the 
ends.  2.  In  fixing  the  wing  and  point  rails 
on  separate  cast  or  wrought  iron  sleepers ; 
3.  In  fixing  chairs  or  saddles  on  or  against 
the  wing  rails  to  support  the  point  rails,  or 
by 'forming  the  wing  rails  themselves  so  aa 
to  make  a  support  for  the  point  rails,  or 
tiee  vertd;  4.  In  forming  the  wing  and 
point  rails  and  sole-plate  in  one  solid  mass 
of  wrought  iron ;  5.  In  fixing  the  point 
rails,  by  wedging  them  in  between  the  wing 
rails,  which  are  fixed  on  cast  or  wrought 
iron  plates  or  sleepers,  extending  the  whole 
length  of  the  crossing,  in  one  piece  or  in 
separate  pieces,  and  whether  junction  chairs 
are  employed  or  not ;  6.  In  cutting  two 
point  bars  out  of  one  parallel  bar,  one  end 
of  each  of  the  point  bars  being  of  a  trape- 


soidal,  and  the  other  ehd  of  a  triangular 
shape ;  and  7.  In  certain  peculiar  ibrms  of 
wing  and  cheek  rails. 

Bekjamiit  Bailbt,  of  Leicester.    Ftr 
inytrowmenti  in  the  mmntfaeture  of  looped 
fabriee.    Patent  dated  May  23,  1851. 

CUam, — The  combining  parts  of  knitting 
machinery  in  suoh  manner  tiiat  the  neett- 
sary  motions  may  be  communicated  to  the 
neeble  bar  to  admit  of  the  sinker  bar  and 
presser  bar  remaining  fixed  and  stationary, 
and  so  that  the  jack-sinken  may  Simply  be 
required  to  fall  and  rise  ;  and  also  the  in- 
terposing of  levers  between  the  slur  ooek 
and  the  jacks. 

Gborob  Tats,  of  Bawtry,  York,  gentle- 
man. 5br  improvemente  im  the  eonetrwe- 
tion  qf  dweliing-houeee  and  other  HtittUnjfe, 
including  floating  veteeU;  and  fir  the  ad^^ 
tation  and  numnfaetvre  of  materiale  fir 
eueh  tfter.     Patent  dated  May  22,  1851. 

CJonnt. — 1.  The  construction  of  dwelling- 
houses  with  staves  or  pieces  of  timber,  or 
other  suitable  material,  fitted  together  and 
bound  by  hoops  or  similar  binders,  whether 
the  shells  of  such  houses  be  constructed 
singly  or  jointly,  one  within  another,  leaving 
spaces  between.  The  construction  of  floors, 
roofs,  and  partitions,  by  wedging  up  pieces 
of  wood  or  other  material  in  concentric  rows, 
surrounded  by  an  external  hoop,  binder,  or 
fastener,  and  having  the  interstices  filled 
with  glue  or  other  viscous  and  siccative 
matter.  The  construction  of  doors  and  win- 
dow-frames with  a  collapsible  flistening,  and 
of  doors  and  window-shutters  With  angle 
and  strut  supporters. 

2.  The  construction  of  water-doaets  in 
such  manner  that  the  soil  shall  be  withdrawn 
and  choking  prevented  by  apparatus  adapted 
thereto  and  working  therein.  The  construc- 
tion of  cesspools  with  staves  or  pieces  of 
timber,  combined  and  adapted  to  receive 
apparatus  for  mixing  and  removing  the  soil ; 
and  the  construction  of  sewers,  drains,  and 
pipes  for  the  conveyance  of  fluids  by  means 
of  staves  and  pieces  of  timber,  or  other  suit- 
able materia],  combined  and  held  together 
by  hoops. 

3.  The  preserving  of  timbfr  by  means  of 
carbonate  of  lime,  carbonate  of  baryta,  hy. 
drated  oxides  of  earths  or  metals,  arselntes 
or  arseinates,  precipitated  in  the  pores  of 
the  wood. 

4.  The  construction  of  suspension  bridges 
with  chains  made  rigid  by  meana  of  certain 
arrangementa  described ;  a  pecoliar  construc- 
tion of  arch  girders  for  bridlges ;  and  the  con- 
struction of  bridges  with  staves  or  pieces  of 
timber,  or  other  suitable  material,  combined 
and  bound  together  with  hoops. 

5.  The  adaptation  of  hollow  difldsd  oo* 


IJBT9  OF  NBW  PATENTS. 


439 


Inmnt  for  temporary  pnrpofeii  wuA  Um 
ttraction  of  buildings. 

6.  The  meaufaeture  of  bricke  and  tiles 
perforated  transvertely  as  well  as  longitudi- 
nally ;  the  makiDg  of  bricks,  tiles,  and  pipes 
of  day  by  oentrifngal  action;  the  making 
of  bricks,  tiles,  and  slabs  of  brick- earth, 
moulded  to  the  required  form,  and  faced 
with  clay  of  a  finer  description,  or  with 
porcelain,  piinted  or  otherwise  oroatteiited, 
and  glazed,  and  the  adaptation  thereof  to  the 
omameiital  deooration  of  baildiogs  and  edi- 
fices ;  the  manufacture  of  pieces  of  metal  of 
aultable  forms,  glazed,  coloured,  laid  ena- 
melled, and  the  adaptation  thereof  to  the 
ornamenting  of  buildings ;  and  the  adapta- 
tioh  of  channels,  flues,  orifices,  pipes,  or 
diaphragms  to  buildings. 

7.  TIm  oonstmotion  of  floating  ▼easels 
with  staves  or  pieces  of  timber  or  other 
suitable  material,  fitted  and  bound  together ; 
or  with  stSTes  or  pieces  of  corrugated  metal 
similarly  bontid  together ;  with  a  combina- 
tion of  revoking  buoyant  supporters,  or 
with  a  combination  of  air  and  water-tight 
compartments  and  buoyant  revoWing  band 
supporters  and  rollers.  Also  the  construc- 
tion of  floating  Tessels  capable  of  being 
elongated  or  shortened  at  pleasure ;  and  of 
life- boats  with  a  combination  of  revolving 
compartments  and  buoyant  band  supporters 
or  rollers* 


pulyarising  and  prtparing  land.    November  7;  six 
months. 

William  Lotlgtnaid,  of  Beaumont-sqiiare,  gtnt1-e 
man,  fbr  Improvementa  in  treating  ores  aild  mine- 
rals, and  in  obtaining  various  products  thereflrom, 
certain  parts  of  which  Improyements  are  applicable 
to  the  manufacture  of  alkali.  November  7;  six 
months. 

Antoine  Dominique  Sisoo,  of  Slough,  for  Im- 
provements in  the  mannfoeture  of  chains,  and  in 
cotnblning  iron  with  other  metals  applicable  to 
such,  and  other  manuflu:tnre.  Novemiwr  1 1 ;  six 
months. 

Hfcnry  Lund,  of  the  Temple,  Esq.,  for  lhiprove» 
meots  in  propelllnfr.    NovemlMrlS;  six  months. 

Frederick  Joseph  Bratawell,  of  Millwall,  Middle- 
sex, engineer,  for  IroproTements  in  Working  the 
valves  of  steam  engines  for  marine  and  other 
purposes,  and  In  paddle- wheels.  November  II; 
six  months. 

Willism  Boggett,  of  Bt.  Martin's-lane,  gentle- 
man, and  George  Rol  worthy  Palmer,  ofWettboume 
Villas,  Paddinirton,  eivll  engineer,  fbr  improve- 
ments in  obtaining  and  applying  beat  and  light. 
November  14 ;  six  mdnths. 

Henry  Richardson,  of  Aber  Hirnant  Bala,  North 
Wales,  Esq.,  for  certain  improvements  in  lift-boats. 
November  14;  four  months. 

James  Bagster  Lyall,  of  Thurloe-square,  Bromp- 
ton,  gentleman,  for  an  improved  sontteuction  of 
public  carriage.    November  14;  four  months. 

James  Fyke,  of  Westbouine-grove,  Bayswater, 
for  improvements  in  the  manuracture  of  leather, 
also  in  making  boots  and  shoes.  November  17; 
six  months. 

Hugh  Bowlsby  Wtllsen,  of  the  Tork  Hotel,  Black- 
fHars,  London,  for  improvements  in  the  construc- 
tion of  rails  for  railways.    Nov.  19 ;  six  months. 

George  Tate,  of  Bawtry,  York,  gentleman,  for  im- 
provements in  the  construction  of  dwelling-houses, 
and  other  buildings,  ineludin*  earriagee  and  float- 
ing Vestels,-  and  In  Che  propulsion  of  said  vessels, 
and  in  the  adaptation  and  manuAtcture  of  materials 
fi^  suefa  uses.    November  21 ;  six  months. 
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Edwin  Deeley,  and  Richard  Mounlfort  Deeley,  of 
Andman  Bank,  Stafford,  flint  and  bottle  glass  ma- 
nufacturers, for  improvements  in  the  cobatmction  of 
fUmacea  for  the  manufacture  of  glass.  October  31 ; 
six  months. 

Alfred  Vincent  Newton,  of  Chancery-lane,  Mid- 
dlesex, meclwnical  draughtsman,  for  certain  im- 
provemenu  in  the  eonatraction  of  rsiiwayt.  (Com- 
munication.)   November  4 ;  six  months. 

William  Smith,  of  Upper  Grove  Cottages,  Hoi- 
lo\ray,  Middlesex,  engineer,  for  Improvements  in 
locomotive  and  other  engiuee,  and  In  carriages  used 
on  railwaya.    November  4 ;  six  months. 

Robert  Hyde  Greg,  of  Manchester,  Lancaster, 
manufacturer  and  merchant,  and  David  Bowlas,  of 
Reddish,  Lancaster,  manufacturer,  for  certain  im- 
provements in  machinery,  or  apparatus  for  manu- 
facturing weavers'  hcalds  or  harness.  November  4; 
aix  months. 

Michael  Scott,  of  John-street,  Adelphi,  civil  en- 
gineer, for  improvements  in  punching,  riveting, 
bvnding,  and  shearing  metals,  and  in  building 
ships.    November  5;  six  months. 

Benjamin  Hidlewellf  of  Leeda^  York,  wine  mer- 
chant, for  improvements  in  drying  malt.  Novem- 
ber 5 ;  six  months. 

Mathew  Gibson,  of  Wellington-terrace,  Neweas- 
tl^-ui^an-Tyne,  Im  improvamaota  in  waohinery  <er 
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Samuel  Holt,  of  Stockport,  Chester,  manager,  for 
certain  improvements  in  the  manufacture  of  textile 
fabrics.    September  24^ 

Henry  Wimshnrst,  of  Broad-street^  Radeliff- 
erosr,  Middlesex,  ship  builder,  for  Improvements  In 
steam  engines,  in  propelling,  and  in  the  construc- 
tion of  ships  and  vessels.    September  90. 

Charles  Hardy,  of  Low  Moor,  York,  Esq.,  for  cer- 
tain improvements  in  the  manufacture  of  scythes. 
October  6. 

Peter  Robert  Drammond,  of  Perth,  for  Improve- 
ments in  churtu.    October  to. 

John  Oxland,  and  Robert  Oxland,  of  Plymouth, 
chemists,  for  improvements  in  the  manufacture  and 
refining  of  sugar.    November  S. 

James  Webster,  of  Lefceater,  engineer,  for  im'- 
provements  in  the  construction  and  meaoa  of  ap- 
plying carriage  and  certain  other  springs.    Nov.  3. 

Alexis  Delemer,  of  Radcliflb,  Lancaster,  engi- 
neer, for  certain  Improvementa  in  the  apj^lcation 
of  colouring  matter  to  linen,  cotton,  silk,  woollen, 
and  other  fabrics,  and  to  linen,  cotton,  silk,  and 
other  wefts,  and  also  in  machinery  or  apparatus  for 
those  purpo'-es.    November  6. 

Perceval  Moses  Parsons,  of  Duke-street,  Adelphi, 
dvll  engineer,  for  improvements  in  parts  of  rsAl- 
waya^  and  in  craaea.    wovnsshar  Ik 
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Samuel  Colt,  of  Bonditreet,  Middlesex,  for  eer- 
tain  improvementi  in  flre-aima.  November  22  ; 
six  months. 

Thomas  Marsdeo,  of  Salford,  for  improvements 
in  machinery  for  heckling  and  combing  flax  and 
other  fibrous  materials.  November  22;  six 
months. 

Snoeh  Statham,  of  Siddal's-road,  Derby,  for  im- 
provements in  the  manufacture  of  lace  and  other 
abrics.    November  22;  sixmonttis. 

Frederick  Weiss,  of  the  Stiand,  Middlesex,  sur- 
giMl-instrumeut  maker,  for  improvements  in  cer> 
tain  snrgleal  instruments;  alno  la  scissors  and 
other  like  cutting  instruments.  (A  communica- 
tion.)   November  22:  six  months. 

raderiok  Benjamin  Geithner,  of  Camden-street, 
Birmingham»  for  improvements  in  the  manufac- 
ture of  castors  and  Itga  of  furniture.  November 
22;  six  months. 

Jean  Bi^ttlste  Chalnren,  of  Rouen,  merchant,  for 
Improvements  in  preparing  and  ireaving  cotton. 
November  22;  six  months. 

'William  Armand  Moreau  Ollb^  of  4,  South* 
street,  Finsbury-sqnare,  London,  gentleman,  for 
certain  impcovements  in  the  process  of  and  appa- 


ratus for  treating  fatty  and  oleaginous  matters,  tSk 
in  the  manufacture  of  candles  and  otlier  useful  arti- 
cles therefrom.  (A  communication.)  November 
22 ;  six  months. 

George  Mills,  cf  Southampton,  Hants,  engineer, 
for  improvements  in  steam-engine  boilers  and  in 
steam-propelling  machinery.  November  22;  six 
months. 

Alexander  Southwood  Stoeker,  of  Wandsworth, 
Surrey,  gentleman,  for  certain  improvements  la 
the  stoppering  or  stopping  of  bottles,  Jars,  pots,  or 
other  such  like  receptacles.  November  25;  six 
months. 

Henry  BUwood,  of  the  firm  of  J.  EOfraod  and 
Son,  of  Gt.  Charlotte-street,  Blaekftfais,  hat  ma- 
nu&eturers,  for  improvements  in  the  maauthetars 
of  hats.    November  27 ;  six  montlu. 

Richard  Whytock,  of  Edinburgh,  for  improve- 
ments in  applying  colours  to  yams  or  threads,  and 
in  weaving  or  producing  fkbtics  wbni  colovred  or 
oarty  coloured  varus  or  threads  are  employed. 
November  27 ;  six  months. 

John  Lee  Stevens,  of  Kenniugton,  Survey,  gea> 
tleman,  for  certain  improvements  in  propeliiag 
vessels  on  water.    November  27 ;  six  montha. 
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ox  THE  OIRVCT  COirVERSION  Ot  KBCTILflTEAK  INTO  CTRCtTLAH  If OTlOK  IK  THE  STSAM 
■NOINR,  WITH  DRSCBIPTION  OF  A  PRNDVLOUB  HTYBlfTIOll  OV  NBW  CONSTRUOTIOir. 
BT  MR.  JAMBS   A.   SHIPTON,   OF   MANCBB8TBR. 

(FromTranMctions  of  Institutioa  of  Mechanical  Englneen»  October  22, 1 851.) 

Thb  years  that  have  elapeed  since  the  steam  engine  was  first  generally  introdnoed 
as  a  prime  moTer,  and  the  few  alterations  that  have  taken  plaee,  netwitbetuidiBg 
the  many  threatened  ipyations  of  a  Farie^  of  ingenious  inventions,  must  lead  to 
the  reflection  that  only  a  master  mind  could  hsFo  combated  with  the  difficulties  that 
beset  such  an  undertaking,  and  haFe  sent  it  forth  to  the  world  in  so  perfect  a  form ; 
the  unskilled  hand  of  the  workman  being  the  only  drawback  fh>m  its  being  dien 
what  it  is  now. 

The  costly  work  of  the  Tarlotts  parts  subjected  to  immense  strain,  and  also  the 
searching  and  penetrating  action  of  steam,  depended  then  entirely  upon  the  manual 
dexterity  employed,  and  therefore  the  machinery  of  the  steam  engine  was  required 
to  be  of  the  most  simple  form  to  place  it  within  the  reach  CFen  of  the  most  opulent; 
but  as  its  use  and  yalue  presented  itself  to  the  country  at  large,  so  the  deyelopment 
of  machinery  took  place  to  meet  the  demands  of  its  manufacture ;  and,  though  it 
must  be  acknowledged  that  the  same  mind  that  brought  the  steam  engine  into  com- 
mercial operation,  contemplated  also  the  reduction  of  its  cost,  by  the  use  of  self- 
acting  machinery  in  the  production  of  its  parts,  yet  the  task  of  bringing  such  into 
operation  has  been  nearly  as  arduous  as  the  former  one.  .  What  the  mechanic  would 
then  have  looked  upon  as  an  impossibility,  is  now  perfectly  simple,  and  the  cost  in 
comparison  trivial. 

That  the  principle  of  the  ordinary  steam  engine  as  regards  the  reciprocating  action 
of  the  steam  cannot  be  improved,  is  the  author's  opinion ;  but  also  that  its  mecha- 
nical construction  may  be  materially  altered,  and  improvements  effected  in  this 
respect,  owing  to  the  many  adFantages  possessed  at  the  present  time  of  having  tools 
to  meet  every  requirement,  the  rapid  progress  made  in  this  branch  of  mechanical 
science  hsFing  placed  the  steam  engine  in  its  present  commercial  position. 

The  subject  of  the  present  Paper  is  the,  **  Direct  Conversion  of  Rectilinear  into 
Circular  Motion,*'  and  it  also  brings  under  notice  a  steam  engine,  not  deviating  in 
principle  from  the  ordinary  reciprocating  engine,  but  simply  in  its  construction ;  as 
the  inventors  feel  convinced  the  nearer  they  approximate  to  the  original  the  less 
liable  they  will  be  to  err.  The  diagram,  fig.  1,  represents  a  piston  and  crank  engine 
of  ordinary  construction,  and  although  the  whole  area  of  the  piston  be  exposed  to 
ihe  pressure  of  the  steam  throughout  the  stroke  (supposing  the  valve  be  kept  open), 
there  are  certain  points  when  this  pressure  is  useless ;  namely,  when  the  crank  is  on 
the  centre :  thus,  the  circular  motUm  of  the  crAnk  restricts  the  piston  from  exerting 
its  full  force  with  regard  to  that  circtlkf  notion,  and  thereby  the  velocity  of  the 
piston  is  constantly  varying  throughout  ihg  stroke,  as  iilso  the  power  exerted  and 
the  steam  consumed  in  like  proporti<iO.  Thus  the  actual  power  exerted  is  the 
average  velocity  of  the  piston  multiplied  ^f  ^  pressure. 

Now,  an  eccentric  being  %  m^aliaMM  tauivateill  for  a  crank,  if  the  area  of  the 
piston  of  fig.  2  be  equal  to  the  area  of  the  piston  •£  fig.  1,  and  the  throw  of  the 
eccentric  B,  equal  to  the  stroke  of  the  crank  A|  they  ire  of  like  power.  Then,  by 
altering  the  mechanical  arrangement,  as  in  fig.  8,  and  placing  a  piston  at  top  and 
bottom  of  the  eccentric,  or,  In  other  wordsi  placing  th4l  eeeentric  m  a  large  piston, 
the  area  of  piston  and  throw  of  eccentric  bolflg  eotiu  to  B,  an  engine  of  like  power  is 
obtained.  Therefore,  A,  B,  and  C,  are  equlFalents  of  each  other,  differing  only 
in  mechanical  couBtruction }  and  the  power  obtained  from  each  would  be  the  same, 
not  taking  friction  into  consideration. 

Dispense  with  these  pistons,  and  admit  steam  alternately,  top  and  bottom  of  the 
circle  JD,  fig.  4,  and  this  eccentric  piston  would  be  propelled,  np  and  down,  in  a  rec- 
tilinear direction,  and  this  motion  would  be  converted  into  a  circular  motion,  during 
the  propulsion  of  the  piston.  Here  is  obtained  the  amalgamation  of  the  two  motions 
of  the  ordinary  engine  in  one  body ;  the  same  body  containing  the  properdes  of  the 
reciprocating  piston,  and  also  of  the  crank. 
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The  pnetiot  tppliotion  of  thli  principle  la  effeeted  to  the  pendalotii  engine, 
■down  in  figs.  5,  6,  7,  which  repmeiit  m  20-horK  power  ilemi  engine. 

A  ii  the  bMe-pUte,  that  carries  Ifae  entire  eosine.  The  tide  framlag  BB,  it  Sited  to 
It,  uid  halted  firmlj  down,  and  upon  thit  ihe  cjlioder  C  ii  autpended,  ind  swinn  witli 
Apenduloui  motion.  The  piaton  D  U  tnmed  perfeotly  tme,  having  ^e  theft  aktjti 
'it,  this  thMlt  worki  in  pedestkli,  PF,  which  tre  flxra  on  the  bed-pIaU. 


The  pliton  works  between  two  panllel  nirliaei,  F  and  G  i  the  snrfitee  at  F  being  a 

ele  dote-tailed  into  the  cylinder,  and  the  pUte  G  ii  Sited  into  the  recen  prepared 
it,  and  to  arranged  that,  hy  means  of  adjusting  screwt,  it  followt  np  tnj  wear 
that  may  take  plane  on  the  periphery  of  the  piiton,  and  maiotiini  a  tteam-llght 
joint.  The  piiton  is  iwoked  at  the  ends  with  the  riogi  HH,  these  Iwing  Httcd  into 
B  conical  teating,  and  at  the  wear  taket  place,  they  are  sprung  open  bj  meana 
of  a  imall  wedge  and  liolt  interled  wh«re  the  ring  U  cut  open,  to  allow  it  to 
expand,  Theee  ringt  work  against  the  aide  plates  I  ^whisb  are  bolted  to  the  oylift- 
der,  and  have  metalUe  joinu.  The  pecnllar  motion  of  the  ends  of  the  piston  againat 
tbeae  mataetM  eanaea  a  moat  beantifiil  wear,  ai  the  rings  keep  receding  in  their  seal- 
iagt,  and  nertr  earns  OTtr  tlie  sshm  park  twfoe  logetbsr. 
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Steam  is  admitted  precisely  the  same  way  ss  in  an  ordinary  engine,  at  top  and 
bottom  of  the  piston  ;  out  the  Talve  N,  is  on  the  equilibrium  principle,  and  exhausts 
through  the  back,  being  packed  by  a  conical  ring,  in  a  similar  manner  to  the  ends  of 
fhe  piston ;  the  valve  is  worked  by  the  eccentric  J,  by  means  of  levers  and  weigh 
shaft.  The  steam  and  exhaust  pipes  are  shown  st  K  and  L,  and  are  packed  with 
the  glands  MM,  to  admit  of  the  pendulous  motion  of  the  cylinder.  The  distances 
between  the  centres  are  calculated  so  as  to  allow  the  pendulous  motion  of  the  cylin- 
der to  coincide  with  the  rate  of  revolution  of  the  engine,  and  consequently,  only  a 
small  portion  of  the  weight  of  the  moving  body  has  to  be  overcome,  with  respect  to 
the  vibration. 

The  advantages  of  this  engine  are,— economy  in  first  cost,— economy  in  space,—* 
economy  in  foundations,  being  self-contained, — simplicity  and  economy  in  repairs, 
as  the  wearing  parts  are  insertions,  and  may  be  renewed  at  a  short  notice,— direct 
application  of  the  steam  to  produce  the  rotary  motion  of  the  shaft,  without  the  inter- 
Tention  of  joints  or  connecting  rods, — and  not  being  liable  to  derangement,  as  the 
moving  parts  are  so  few  in  number.  As  it  contains  less  frictional  surface  than  the 
ordinary  engine,  economy  in  consumption  of  fuel  may  be  expected.  High  speed 
may  be  obtained,  and  thus  gearing,  wheelwork,  &c.,  may  be  dispensed  with ;  and 
firom  its  compactness,  this  engine  is  most  suitable  for  working  tne  heavy  class  of 
mschinery, — such  as  rolling-mills,  &c.,  or  screw-propellers  in  steamboats.  A  20- 
horse  engine  is  being  constructed  on  this  plan,  and  will  be  at  work  in  a  few  days,  and 
the  author  will  be  ready,  at  a  future  period,  to  lay  before  the  Institution  its  perform- 
ances, tested  by  a  dynsmometer. 

DiseusBibn  on  the  preceding  Paper. 

Mr.  Elwell  inqnired,  whether  a  similar  engine  had  not  been  at  work  for  a  con- 
siderable time  at  Wolverhampton  ? — and,  what  was  the  probable  cost  of  such 
engines  ? 

Mr.  SaiPTON  replied,  that  the  engine  at  Wolverhampton  was  constructed  on  a 
modification  of  the  plan,  in  which  the  piston  oscillated  instead  of  the  cylinder.  The 
cost  would  be  9/.  per  horse-power,  exclusive  of  the  boilers.  The  only  oomparatire 
trial  that  had  vet  been  made  as  to  the  consumption  of  fuel  was  with  an  engine  at 
Manchester,  which  showed  a  saving  of  \0\  per  cent.,  as  compared  with  another 
direct* acting  engine  which  worked  from  the  same  boiler. 

Mr.  SiBMENs  inquired  how  the  packing  was  made  steam-tight  ?  And  Mr.  Ship- 
Ion  explained  that  it  was  by  an  expanding  ring,  of  trianffular  section,  giving  an  equal 
pressare  on  both  surfaces :  the  same  plan  was  adopted  for  packing  both  the  piston 
and  the  valve.     He  exhibited  one  of  the  packing  rings. 

Mr.  Clitt  observed,  that  Mr.  Shipton  had  aivued  that  a  considerable  saving 
would  be  efibcted  by  svoiding  the  crank  motion  ana  the  reciprocation  of  the  piston ; 
but  he  had  against  that  the  whole  weight  of  the  cylinder  m  motion,  which  was  a 
large  weight  to  be  stopped  and  reversed  at  every  revolution  ;  and  therefore  he  could 
not  see  what  advantage  the  invention  possessed  over  the  ordinary  engines. 

Mr.  Shipton  replied,  that  the  pendulous  motion  of  the  cylinder  prevented  the 
loss  of  power  in  reciprocation.  The  cylinder  vibrated  as  a  pendulum  ;  and  they  found 
that  one  man  could  work  the  cylinder  of  a  20-horse  engine  in  vibration,  at  full 
speed. 

Mr.  Clipt  inouired,  whether  the  cylinder  was  made  of  correct  length  to  vibrate, 
aceordtng  to  the  law  of  a  pendulum,  at  the  actual  working  speed  of  the  engine  ?  as, 
if  not  correctly  adjusted,  it  might  require  a  large  amount  of  power  to  force  it  into  the 
required  rate  of  vibration. 

Mr.  Shipton  said,  the  remark  would  apply  to  all  oscillating  engines ;  but  in  this 
engine  they  had  calculated  the  length  of  the  centres  of  osciHation,  so  as  to  agree 
with  the  intended  rate  of  working  of  the  engine. 

Mr.  SiBMENS  observed,  that  weight  was  certainly  of  secondary  consideration,  if 
the  centre  of  oscillation  could  be  made  to  agree  with  the  corresponding  length  of 
pendulum ;  and  such  an  arrangement  would  make  the  power  more  uniform  through- 
oat  the  stroke.  But  it  would  not  be  correct  to  consider  the  weight  of  the  piston  as 
a  loss,  in  a  reciprocating  engine,  as  the  momentum  was  gradually  absorbed  by  means 
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of  the  crank,  and  given  out  again  in  starting  the  return  stroke.  In  some  eases  a 
heavy  weight  of  piston  and  connecting  rod  was  actually  an  advantage;  an  ezpanaivo 
engine,  cutting  off  at  half  strol&e,  worked  more  steadily  with  a  heavv  connecting  rod 
than  with  a  light  one,  as  it  absorbed  surplus  power  at  one  part  of  the  stroke,  and 
gave  it  out  again  when  the  moving  power  was  deficient,  tending  to  equalise  the 
powe^.  With  respect  to  Mr.  Shipton's  engine,  he  considered  the  question  to  be  one 
of  comparative  friction,  compactness,  and  simplicity. 

The  Chairman  (Mr.  Slate)  understood  Mr.  Shipton  to  brine  forward  his  engine 
rather  as  one  presenting  advantageous  points  of  construction,  than  as  one  which  led 
to  saving  in  fuel. 
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No.  XXYllL''n$  Mathsmatical  Be- 
poMitery.  —  Mise^Uaneous  Papers — 
{Continued,) 

Art.  I.,  Vol.  III.,  Old  Series. — An  in- 
vestigation of  theorems  relating  to  the 
sums  of  the  powers  of  perpendiculars 


(Continued  Arom  p.  365.) 

to  all  the  sides  of  a  regular  polygon, 
from  any  point  in  the  cireumferenee  of 
its  inscrifaNed  circle.  By  Mr.  James 
Canliffe. 

•••  In  this  paper  Mr.  Cunliffe  first 
finds  as  a  lemma  trie  sums  of  the  powers 
of  the  roots  of  the  equstion 


;"-P» 


""*Uq»*~*-r»' 


"■^  +  S»*"*-&c.-0; 


n  being  a  whole  number;  and  by  connecting  these  with  the  expression  for  the 
versed  sine  of  mA,  he  thence  deduces : 


1.  Sum  of  squares  of  perpendiculars 


3nr* 


2. 


3. 


4. 


»f 


tt 


ft 


cubes 


4th  powers 


5tb  powers 


It 


tt 


tt 


8 
63»r« 


8 


where  n-*  number  of  sides  of  the  poly- 
gon, and  ra*radiu6  of  the  inscribed  cir* 
cle.  These  expressions  obviously  sgree 
with  the  5tb,  22nd,  28th,  and  89th  of 
Dr.  Stewart's  "  General  Theorems," 
several  of  which  had  been  demonstrated 
by  Messrs.  Lowry  and  Swale  by  other 
methods,  in  vol.  i.  of  the  Reposiiary. 
The  two  last  theorems  are  also  elegantly 
investigated  by  Mr.  Babbage,  in  the  first 
Number  of  the  Journal  of  Science  (1 8 1 6), 
and  by  Professor  Davies,  in  the  JEdin. 
Phil.  Trans,,  vol.  xv.  p,  600. 

Art.  II.  and  XI 1 1.— Improved  Solu- 
tions to  some  curious  Mathematical  Pro- 
blems.    By  Mr.  James  Cunliffe. 

*^*  These  two  articles  contain  im- 
proved and  generalized  solutions  to  nine 
diophantine  problems  of  considerable 
interest  and  utility.  The  first  problem 
is,  '*  to  find  three  square  numbers  such 


that  the  difference  of  every  two  of  them 
may  be  a  fquare  number;"  to  which 
three  different  solutions  are  given,  the 
first  of  which  is  identical  in  principle 
with  thst  given  by  Mr.  Samuel  Bilb  to 
the  same  problem  in  pp.  200-1,  vol.  iii. 
of  the  jkathemaiiciaH,  The  second 
problem  considers  the  case  when  "  the 
sum  of  every  two  Is  a  square  number ; " 
the  fourth  involves  Qnes.  823,  in  the 
Gentleman's  Diary  for  1802 ;  the  sixth 
corresponds  to  the  22nd  question  of  Bon- 
nycastle's  '*  collection  of  diophantine 
problems ; "  and  the  seventh  is  the  same 
as  Qaes.  55  of  the  Liverpool  Student. 
Mr.  Cunliffe 's  investigations,  however^ 
are  much  more  elegant,  comprehensive, 
and  general  than  most  of  tnose  to  be 
found  in  the  places  cited. 

Art  III.— On  Continued  Surds.    By 
Mr*  Benjamin  Gomperts. 
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*•*  Mr.  Qomperti  here  ahowB  tint 


€id  itifinUttm  ;  "  and  alio  that 
<'If  x«aa*ftjr,  then 


M^^m+  ^b+  Vm+  Vb-^ 

ad  infiniium;"  which  demonitrate  and 
confirm  John  BemooiUi's  solntioni,  con- 
trary to  what  Emerson  has  stated  **  in 
pige  433  of  hb  Misceilanies,'*  inasmuch 
as  the  expressions  are  proved  to  be  nei- 
ther diverging  nor  of  i^flmte  value. 

Art  VIL— Investigation  of  Dr.  War- 
ing'a  Theorem  for  Finding  the  Sum  of 
any  Power  of  the  Roots  of  an  Equation. 
By  "  A.  B." 

Art  YIII. — ^An  Attempt  towards  a 
Restitution  of  the  Lost  Treatise  by  Era- 
tosthenes, entitled  **  Locis  ad  Medi€Ua' 
tes."    By  Mr.  M  (ichael)  F  (ryer). 

%*  Thia  article  was  reprinted  in  the 
Gentleman^M  Mathematical  Comanion, 
and  has  been  assigned  to  Mr.  Fryer  by 
the  late  Professor  Davies,  who  was  well 
aoquainted  with  iU  author.  It  contains 
two  theorems  on  the  conic  sections,  with- 
out their  investigations,  but  which  their 
discoverer  says  '*  may  be  easily  demon- 
strated by  means  of  the  modem  analy- 
sis." This  has  been  done  by  Mr.  Davies, 
in  his  interleaved  copy  of  Pappus's  Ma- 
themattcal  CoiUetume,  whose  demon- 
strations will  shortly  be  given  in  a  sepa- 
rate paper. 

Art  IX.^— On  Vanishing  Fractions. 
By  "W.  C." 


*  • 


This  paper  was  written  in  order 
to  controvert  the  opinions  of  those  who 
maintained  ''diat  when  a  fraction  ap- 
pears, by  assigning  a  pardcular  value  to 
the  variable,  under  the  form 

O 

the  fraction  in  that  instance  ceases  to 
exist ;  '*  and,  in  the  course  of  hit  rea- 
sonings, the  writer  gives  neat  proofs 
that 

0..O-I. 

"  when  O  does  actually  represent  no 
number  at  all." 

Art  XII.— Demonstration  that  the 
Area  of  a  Parabolic  Segment,  contained 
under  the  Abscissa,  the  Ordinate,  and 
the  Curve,  is  equal  to  two-thirds  cf  the 


PsraUelogram  oontained  under  the  Ab- 
scissa and  Ordinate.  By  William  Frend, 
Esq.,  of  Jesus  College. 

Art.  XVI.— Solution  to  Colonel  Silas 
Titus's  Arithmetical  Problem.  By  Jai. 
Ivory,  rBsq. 

••*  This  paper  contains  a  Bolntion  of 
the  following  equations  t 

tft  +  ^c— 16; 

^+ae-17i 

e* +06*18; 

which  appears  to  have  been  first  pro- 
posed by  "the  famous  algebraist.  Dr. 
John  Pell,"  to  ''  Colonel  Siks  Titus,  a 
gentleman  of  the  bedchsmber  to  Chariea 
the  Second."  Dr.  Wallis  solves  the 
question  in  pp.  225—256  of  his  "  Alge- 
bra" (1685),  and  his  solution  has  since 
been  reprinted,  with  additions,  by  Baron 
Maseres,  in  his  "  Tracts  on  the  ReeolQ- 
tion  of  Equations"  (1800)  where  also 
may  be  seen  another  solution  by  Mr. 
Frend.  Mr.  Ivory's  solution  is  also 
included  in  the  concluding  volume  of 
the  Seriptoree  Lcgariihmiei,  by  Ma- 
seres; and  since  his  time  the  nroblem 
has  passed  through  the  hands  of  Whit- 
ley, JLettle,  and  Itvley,  in  the  Liverpool 
ApoUonius^  No.  II.,  pp.  120 — 1 ;  Pro- 
fessor Davies,  in  his  "  Solutions  to  Hut- 
ton's  Course,**  pp.  272— S;  and  Mr. 
Septimus  Tebay,  in  the  Preston  Ckroni- 
cle,  Ques.  22,  1845.  The  last-named 
solution  does  not  differ  in  principle  from 
that  by  Mr.  Frend,  and  nence  I  need 
not  enter  into  any  discussion  on  the 
merits  of  the  different  solutions  of  this 
**  famous  problem, "  since  thai  has  already 
been  done  in  a  dear  and  masterly  niaa* 
ner  by  Mr.  James  Cockle,  in  No.  XI.  of 
his  valuable  <*  HortB  Algebrmcm**  pub- 
lished in  this  Magssine. 

Art.  XXII.— On  the  Quadrature  of 
the  Circle.     By  Mr.  Benjamin  Gom- 
pertx. 
Mucelloneatu  Pcmer$* — New  Seriee, 

Art  I.,  Vol.  I.,  Fkrt  II.— Demonstra- 
tions of  some  Propositions  relating  to 
such  portions  of  the  Surfece  and  Solidity 
of  a  sphere  as  may  be  exactly  Squared 
and  Cubed.    By  Mr.  James  Ivory. 

*•*  This  paper  contains  a  oo-ordinatc 
investigation  of  several  curious  proper- 
ties relating  to  the  problem  proposed  by 
Viriani,  as  a  challenge  to  the  mathemati- 
cians of  Europe,  in  the  Acta  Brudiio- 
rum  for  1602.  In  the  12th  volume  of 
the  £dm.  FMk  TransaeHone,  pp.  905-^ 
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11,  FrafcMor  DtTies  ha»  eonsidered  the 
Mine  mibjeot  by  menu  of  mkerieal  oo- 
ordioftiei ;  and  a  a jnopsis  of  bia  methoda 
and  results  is  given  in  the  Appendix  to 
the  Oenilenum*s  Duuy  for  1836,  and 
also  in  Qnea.  1564  and  1688  in  the 
Ladyt  Diary  for  1884  and  1885  respee- 
tivefy. 

Art.  IL-^Demonatration  of  a  Theorem 
(FeroMt's)  reapecting  Prime  Numbers. 
By  BIr.  Jamea  Ivory. 

*•*  Theormm, — *'  Let  p  be  any  prime 
number,  and  N  any  numMr  noi  divisible 

by  p;  then  K'^-^-l  wUl  be  divisible 


"£ 


_  \  Ivory  justly  considers  this  theo- 
rem as  ''  one  of  the  most  important  in 
the  theory  of  nnmbers/'  ana  believes 
his  *' demonstration  to  be  new  and  more 
simple  than  that  by  Enler.**  See  also 
Wright's  «•  Theory  of  Numbers,"  page 
51 ;  Ladfn  Diary,  Qnes.  1550,  and 
leveral  other  works. 

Art.  III.— Fagnani's  Theorem  respect- 
ing Elliptic  Arcs  rendered  more  General. 
By  Mr.  Jamea  Ivory. 

*«*  In  this  paper  '*  the  curiona 
Theorems  by  Count  Fagnani,  which 
asaiffns  the  difference  of  two  arcs  reck- 
oned from  the  extremities  of  the  quad- 
nnt  of  an  Ellipse,"  is  extended  to  a 
more  general  Theorem,  which  compre- 
hends the  former  as  a  particular  case, 
and  "  assigns  the  diflference  of  two 
Elliptic   arcs  reckoned  from  any  two 

even  points  in  the  periphery  of  an 
llipse.*'  Mr.  Ivory  also  deduces  "a 
aimiiar  property  for  all  the  Conic 
SeeUona."  Another  investigation  of 
Fagnani's  Theorem  mav  be  seen  in 
Davies's  Huitmt,  vol.  ii.,  p.  514,  and 
aeveral  beautiful  collateral  properties  due 
to  Professors  Graves,  MacCullagh,  and 
M*  Chaales  art  given  in  '*  Salmon's 
Conic  Sections,"  aeoond  edition,  p.  296. 

Art.  ly.  A  Geometrical  Poriam, 
with  two  examples  of  ita  Application  to 
the  Solution  of  Problems.   By  Scoticus. 

*«•  This  ficUtious  signature  is  one  of 
those  adopted  by  Br.  Wallace,  as  ap. 
pears  from  a  manuscript  note  in  the  late 
Professor  Davies's  copy  of  the  Mathe- 
matieal  RepoMitory,  on  the  authority  of 
Professor  Leyboum,  the  Editor.  The 
paper  cootalna  the  Analyais  and  Con- 
struction of  the  following  Porism  : — 

"  Let  A  and  B  be  two  given  points, 
and  CD£  a  circle  given  in  position, 
there  is  given  a  point  P  in  the  straight 


line  joining  the  polnta  A,  B,  Mteh^  that 
if  from  P  any  straight  line  whatever  he 
drawn,  meeting  the  circle  in  C  and  D, 
the  points  A,  B,  C,  D,  shall  be  in  the 
circumference  of  a  circle.*'  The  re- 
sulting conditions  are  very  elegantly 
applied  in  the  construction  of  the  prob- 
lems :  "  To  describe  a  circle  that  shall 
pass  through  two  given  points  A,  B, 
and  touch  another  circle  C,  £,  B,  given 
by  position;"  and  "from  two  given 
points  A,  B,  to  draw  two  straight  lines 
AB,  BB,  to  meet  in  a  straight  line  MN, 

fiven  by  position,  so  that  AB  +  BB  may 
e  equal  to  a  given  line."  The  first 
of  these  problems  occurs  in  **  8imson*s 
Geometry,"  Prob.  45.  The  second 
forms  Problem  15  of  the  same  work, 
and  also  Problem  49  of  his  **  Select 
Exercises."  The  porismatic  point  it- 
self is  obviously  the  radical  centre  of  the 
given  circle,  and  of  the  two  points  A 
and  B  considered  as  circles  of  poini 
radius. 

Art.   V.    Geometrical   Propositions. 
By  Mr.  James  Ivory. 

*«*  The  proposition   here    demon- 
strated is  the  first  of  the  Porisms  (LX.) 
published    without   Solutions   by    Br. 
Stewart,  at  the  end  of  his  '*  General 
Theorems.*'  At  the  close  of  the  Analy- 
sts and  Composition,  Mr.  Ivory  gives  a 
Lemma  as  « Proposition    II.,"  which 
leads  to  a  generalisation  of  the  curious 
property  of  the  point  investigated  in 
Prop.  I.,  from  pr.  Stewart.     Tne  more 
general  Theorem  is  numbered  as  "  Pro- 
position III.,"  and  includes  (I.)  as  that 
particular  case  when  BC  and  CE  form 
one  straight  line: — the  whole  paper  ia 
Weil     worthy    of  the  student's    close 
attention,  inasmuch  as  it  fumiehes  him 
with  one  of  the  best  specimens  of  the 
Geometrical  Analysis  of  rorisms.  It  is  to 
be  regretted  that  Mr.  Ivory  did  not  con- 
tinue his  investigations  so  far  as  to  in- 
clude the  whole  of   the   Propositions 
left  undemonstrated  by  Br.  Stewart. 

Art  VI.  Solution  of  a  Bynamical 
Question,  viz.,  Prop.  3,  p.  131,  of 
<*  Simson's  Miscellaneous  Tracts  "  By 
Mr.  James  Ivory. 

Art.  yil.  Of  the  Equilibrium  of  a 
very  Long  and  Slender  Cylinder  float- 
ing in  a  ^uid.    By  Jac  Rube. 

••*  This  article  relates  to  the  '*  Ques- 
tion about  the  Exciseman's  Staff," 
which  may  be  seen  in  the  account  of  the 
G$nUeman*$  Maihemaiieal  CampanioM 
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in  the  Meehanict'MagasmB^  vol.  xWiii., 
pp.  401-2.  ThiB  inquiry  lias  lately 
been  gone  into  at  considerable  length  by 
Mr.  &ptimua  Tebay,  of  Newcastle-upon 
Tyne,— one  of  our  best  authorities  on 
Pynunies ;  and  many  important  results 
have  been  elicited,  which  it  is  to  be 
hoped  he  will  soon  make  public. 

Art  VIII.  Of  the  length  of  an  Arc 
of  a  Circle  in  Terms  of  the  Tangent. 
By  Mr.  Benjamin  Gomperts. 

Art.  IX.  Geometrical  Porisms.  By 
Mr.  Mark  Noble. 

*«*  This  paper  contains  two  Lemma- 
tical  Theorems,  and  the  application  of 
Mr.  Noble's  **  New  Method  of  conduct- 
ing the  Geometrical  Analysis**  to  four 
Porisms  of  considerable  interest.  The 
method  consists  in  obtaining  from  the 
Analysis,  by  one  siatemeni  of  th€  hupo- 
ikuU^  those  conditions  which  Dr.  Sim- 
son  elicits  by  means  of  two  or  more, 
and  when  the  word  *'  given*'  is  used  to 
denote  anvtliing  which  the  nroposition 
affirms  to  be  given,  a$^  whia^  i»  to  be 
found,  it  is  printed  in  italiee  ;  a  proce- 
dure which  has  since  merited  the  ap- 
proval of  the  late  Professor  Davies. 

These  improvements  were  "  dbcovered 
towards  the  close  of  the  year  1804," 
and  appear  to  have  been,  published 
almost  simultaneously  in  the  Bepoeitory 
and  in  the  GentkmmCe  Mathematical 
Compamum  for  1806.  Proposition  I. 
generalises  "  Porisms  XXU.,  book  iii.** 
''Leslie's  Geometrical  Analysis,"  by 
extending  it  to  the  c^  of  any  three 
paraUei  lines,  instead  of  the  three  per- 
pendiculars ss  considered  by  Leslie  and 
^laylkir.  Proposition  III.  has  been 
nodced  at  some  length  by  Mr.  Davies  in 
his  "  Historical  Notices  respecting  an 
Ancient  Problem,"(ilf alA^malietaii,  vol. 
iii.,  p.  76,  and  "  Supplement,**  p.  42);  and 
Proposition  IV.  is  a  reconsideration  of 
therorism  given  by  Scoticus  in  Art. 
lY.  of  this  volume  of  the  Reooeitory, 

Art  X.  Diophantine  Problem.  By 
Mr.  James  Gunliffe. 

*•*  Mr.  Cunliffe  here  gives  very 
general  solutions  to  three  Dionhantine 
Problems,  the  Jirst  of  which  finds 
**  three  square  numbers,  such  that  the 
sum  of  every  two  of  Uiem  may  be  a 
square  number;"  the  eecond  determines 
"values  for  the  sides  of  a  triangle  in 
whole  numbers,  such  that  the  lengths 
of  the  three  lines  from  the  angles  to  the 
middle   of  the  opposite  sides  may  be 


expressed  by  rational  whole  nnmbera ;" 
and  the  third  finds  "two  isosceles  tri- 
angles, such  that  their  perimeters  and 
areas  may  be  equal.*' 

Art.  XI.  Problems  relating  to  the 
Twilight  of  Shortest  Duration.  By 
Astronomicus  (Sir  Jsmes  Ivory). 

Problem  I.  To  find  the  day  when  the 
twilight  is  shortest  in  a  given  latitude. 

Problem  II.  To  find  the  ktitode  of 
that  place  where  the  twilight  is  a  niai- 
mum  on  a  given  day. 

Art.  XIL  Certain  Fluents  ezpreari- 
ble  hj  an  Elliptical  Are.  By  Mr.  James 
Cunhfie. 

Art.  I. — Part  III.  Sdntions  of  some 
Problems  relative  to  Spherical  Triangles : 
— together  with  a  complete  Analysis  of 
these  Triangles.     By  M.  J.  Lagrange. 

*«*  This  valuable  memoir  is  trans- 
lated from  the  second  volume  of  the 
Journal  de  FJEeole  Pclytechmiqme^  and 
contains  a  series  of  properties  relatiDg 
to  the  inscribed  and  oirenmscribed 
circles  of  any  spherical  triangle.  The 
theorems  of  Gerard,  De  Gua,  Legeft- 
dre,  &c.,  are  also  successively  deduced 
in  a  much  more  elegant  and  consecutive 
manner  than  they  were  oricinally  ob- 
tained by  their  respective  auAors. 

Art.  II.  An  asulv  on  Numeriesl 
Analysis;  and  on  the  Transformation  of 
Fractions.  From  the  Jemmal  de  FEoole 
Polytechnique.    By  Lagrange. 

Art.  111.  The  Inverse  Method  of 
Central  Forces.  From  the  fourth  and 
fifth  volumes  of  the  "  Memoirs  of  the 
Msnchester  Philosophical  Society.**  By 
M.  John  Dawson.  T.  T.  W. 

Bttniley,  Lancaahire,  Nor.  29,  1851. 
(To  be  Cantimued.) 


NOTIS  OK  TBB  THBOmT  OW  ALOBaAAtO 
BttOATIONS.  BT  JAMBS  COCKLB,  BOO.* 
M.A.,  BABBISTBB-AT-LAW. 

(Continued  from  poft  SS7.) 
Third  and  Conehidinff  5«Hss. 

VIII.— BiaUADBATICS. 

Let  ^  and  ^  be  symbols  of  combiDa- 
tion  only,  and  not  of  permutation.  Then 
from  the  expression 

which,  so  long  as  the  functions  are  ra- 
tional, hss  three  values  only,  we  nsay 
deduce  a  great  variety  of  soliitions  of  a 
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biquadratic.  Thtts,  one  might  be  foniided 
on  the  expression 

another  might  be  obtained  by  an  inter- 
change of  signs  in  the  last  formula,  and 
80  of  other  forms.  We  are  not  restricted 
to  integral  functions ;  but  it  is  needless 
to  give  examples  of  the  fractional  ones. 
Since 

Va  and  Vo" 

are  arithmetically  equal,  we  may  conTcrt 
the  ordinary  expression  for  the  roots  of 
a  biquadratic  into  one  invoWing  biquad- 
ratic surds.  But  the  surds  are  reduci- 
ble. I  restrict  the  symbol  ^  to  the 
expression  of  arithmetic  or  quasi- arith- 
metic roots.    The  expressions 

(a)*  and  (a»)* 

are  not  syraboKcally  equivalent. 

I  sbalf  D0wgi?e  yalues  of  some  of  the 
symmetric  functions  of  the  roots  of 

a*  +  C*  +  D-0.  .  .(1.). 

It  must  be  understood  that  all  omitted 
intermediate  functions  are  either  equal 
to  sero  or  will  be  found  elsewhere.  I 
use  /  to  denote  Mr.  JaaaARD's  symbol 
of  symmetry. 

yt>-4;  A--3C;/4--4D; 

/l-2«3C;/l-5=-/6; 

/B.6--./T;/5«--/10. 

But,  by  Nbwton*s  theorem  on  the 
sums  of  the  powers  of  the  roots  (see  pp. 
48,  63  of  jBBRAni>*s  Mathematieal  ne- 
searches)  we  know  that 

yi)-3C«;y7-7CD5 

/lO  -  -  q/7- D/B  -  -  1O(?0. 

In  considering  the  problem  discussed 
in  the  latter  part  of  my  paper,  at  p.  80 
of  vol.  xly.  of  the  Mechanies*  Maga- 
zine, we  may  pass  at  once  from  (1.)  to 

y*  +  BVi-C>  +  D'-0  . . .  (2.) 

through  the  relation 

and  we  shall  haye 

B'»3CaR-3Csa-i- 

2DR>-7CDR  +  6C*D 
.  (R-  C)  (2DR  •»•  3Ca-  5C). 

It  may  be  as  well  to  mention  here 
that,  universally,  when 

fabc  .-iO,  then  also  y0'"a6e.  • .  «>0. 
Iiet  /Opy. .  «/>g. . 


then  ify  in  my  forroulse  at  p*  240  of  vol. 
ill.  of  the  Mathematician  (which  are 
deducible  from  those  at  page  13  of  Jbb* 
hard's  Mesearches),  we  make 

n^4,  m^Z,  fi^2, 

it  is  seen  that,  in  the  case  before  us,  we 
have 

fpq^VPq, 
and  hence  the  following  values  of  sym- 
metric functions  :— 

/l-2-6C;/'l-5--6C'; 

/'2««8D;/'2-5  =  -.14CD; 

/'5««20(?D. 
The  yalues  of  the  latter  symmetrical 
functions  do  not  occur  in  the  problem 
under  discussion,  but  they  may  possibly 
be  useful  upon  other  occasions.  Thoae 
which  follow  are  of  actual  occurrence  in 
the  question : — 

/l«.6«l?/7;/l-2'5-i2/B 

-^8D>  (since y8»-D/4); 

/l-5«-2/ll«-22CD*, 

since /ll--(y8-D/7; 

/2»-2/B-6C«J 

/2«-5=2/9--6C»; 

/2-5«-2/12«6C<-8D»; 

y5»«2/I5«30CD»-6C». 

We  are  now  in  a  condition  to  deve- 
lope 

C«/  (lQ+2C+6W-ayi» 

+  3Q"/1"'E  +  3Q^*E*  +/EF, 

in  which  expression 

E-2C  +  5U,  U»l, 

and  the  development  is  conducted  ac- 
cording to  Mr.  Jbrrabb's  processes. 
For  the  values  of  certain  functions,  not 
here  given,  the  reader  is  referred  to  pp. 
32 — 8  of  the  JReeearehes  of  that  ana- 
lyst.    We  now  have 

/18.2/3--6C; 
3/Is-Eb3  (-8 -¥  14)  CD-1I8CD; 
3/l'B«-3  (16-22)  CD««-18CD«; 
and,  lastly, 

/E»-(6-18  +  18-6)C* 
+  (30-24)  CD>; 
so  that  we  have 

C'=.-6C(Q-D)», 

which,  as  we  have  already  seen,  is  a 
nugatory  result.  It  is  not  desirable  to 
discuss  here  the  solution  depending  upon 
the  other  factor  of  B'.      «Iambs  Cooklb. 

2,  Pump-court,  Tenipl«. 

Postscript.  —  We  may,  at  pleasure, 
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ehange  the  plut  on  the  kft-hand  ride  of 
the  eqnattoos  (1),..,  (4)  of  mj  kst  paper 
bat  one  (md§  tup.^  p.  172)  into  mmttf. 
Obetaclee,  rimilar  to  those  alluded  to 
•t  p.  1 72,  interpose  whicheyer  form  we 
employ,  or  whatever  equation  we  select 
llius,  if,  from  (4)  transformed,  we  ob- 
tain 

we  cannot,  by  linear  substitution,  convert 
the  right-hand  ride  into  a  perfect  square. 
Let  me  add,  that  the  nse  of  the  term 
aunUie^  to  denote  five-degreed  functions, 
nas  the  high  authority  of  Mr.  Stlybs- 
Tim  (see  &.  and  Z>.  Math.  Jaw,  for 
May  last).  In  the  nomenclature  of 
equations,  I  shall  adopt  the  Latin  in 
pmerence  to  the  English  derivation. 

8§oond  JhuiteHpL  Ttmph,  I9tk  Nwotmhmr.  The 
reader  will  be  pleased  to  make  the  Ibllowiog  cor> 
lectioDi  ia  my  last  Note:— 5tmra,  p.  S85,  col.  2, 
line  5  from  the  bottomt  rappv  the  omitted  fhU 
ftopi  and  the  same  at  line  19,  ooL  2  of  p.  886 ;  p.  886, 
eol.  2,  note,  line  2,  twRt^lmtionttre^RitolutUm; 
p.  887,  eol.  1,  line  28,  tot  imommator.  read  iImo- 
wUmoior;  at  line  18  of  Dr.  Rutherford's  letter,  for 
UMt  read  •«•.  It  would  seem  that  fbr  "and"  at 
line  4  of  that  letter  "ftc."  should  be  substituted. 

J.  C. 


BAM  TORINO   JIABTB. 

Eztraet  from  a  eonmunleation  from  the  Consul  of 
the  United  Stetes  at  Trieste,  published  in  the 
Beport  of  the  American  Patent-oflBoe  for  1850. 

lliers  Is  a  eement  now  eoBaiog  into  gene- 
ral use  hero,  wUcht  if  not  rinady  known  in 
the  United  SUtes,  ia  worth  being  tried.  It 
is  called  '*  San  Torino  earth/'  and  has  been 
found  to  be  the  best  utUUr-tMier  oenaent 
0fcrnsed  in  these  psrtSi  It  is  mostly  used  in 
tbe  bnHdiag  of  pisrs,  moles,  docks,  ho. 
The  island,  where  it  ii  fonnd,  snd  from 
whenoe  it  takes  its  name,  is  situated  in  the 
Grecian  Arehipelsgo,  latltade  36**  23',  and 
longitude  25''  26'.  The  name  given  to  it  by 
tiie  Tarki,  appears  to  be  "  Kameni,''  or, 
«<  the  Burnt  file,''  and  it  is  generally  con- 
sidered to  be  the  remsins  of  a  volcano  not 
yet  entirely  ezhaasted.  The  earth  is  ez- 
ceedinglj  dry  and  appears  to  consist  of  sili- 
eate  of  iron  and  alumina,  with  a  large  pro- 
portion of  a  Ught,  porous  and  fibrous  sub- 
stsnoe,  which  floats  upon  tiM  water,  and  is 
supposed  to  be  ''pumice."  It  has  been 
very  extensively  used  in  Syria  aod  in  Al- 
giers, in  the  buUdiog  of  fortifications,  &o., 
where  it  has  been  found  to  answer  admirably, 
and  also  here  in  Trieste,  and  at  Venice  and 
Fiame,  with  equal  success.  These  woriu 
have  been  chiefly  under  water  in  the  les,  in 
which  the  cement  sets  very  hard  ia  a  compa- 
ratively short  time.  Trials,  however,  have 
been  aude  etest  waUr,  and  exposed  to  the 


action  of  the  air,  which  sre  said  also  to  have 
answered  very  well.    For  use»  the  following 
composition  has  been  prescribed  for  works 
trndsr  water ;  vis.,  7  psrts  San  Torino  earth 
—2  parts  lime,  and  7  to  9  parts  stone  rub- 
bish t  and  for  works  above  water,  6  parts 
San  Torino— 2  parts  limsi  and  6  to  7  parts 
stone  rubbish.    The  rubbish  stone  should 
consist  of  pieces  not  too  small,  and  as  rough 
and  irregular  as  possible,  thus  binding  bet- 
ter with  the  cement    Where  economy  is 
grestly  desired,  a  portion  of  sand  may  be 
used  instead  of  wholly  San  Torino  ear^  in 
proportion  of  4  parts   San  Torino,  2  or  3 
parts  sand,  3  parts  lime,  and  6  parts  stone 
rubbish.    This  is  said  to  be  just  as  good 
ss  the  first-mentioned  oomporition,  though 
requiring  longer  time  to  harden.    For  use, 
the  San  Torino  earth,  sand,  and  lime,  must 
be  well  mixed,  snd  made,  vritii  the  necessary 
quantities  of  water,  into  a  very  conststeot 
mortar,  then  heaped  together,  and  plaoed 
under  roofing  for  two  or  three  days.  In  the 
mesa  time  £e  foundation  diould  be  made 
?rith  looie  stones  thrown  into  the  ssa  at  the 
spot  required,  and  the  caisson  or  form  sunk 
on  this.    Into  this  caisson  are  to  be  thrown 
alternate  layers  of  tiie  sMrtar  and  stones. 
To  every  2  or  3  feet  of  mortar  the  sasse 
quantity  of  stone  rubbish,  snd  so  en  to  the 
water's  edge. 

The  price  of  thii  earth  at  the  quarry  is 
said  to  be  from  8  to  10  carantaai,  per  stage 
beneto,  equal  to  about  from  6  to  8  cents,  per 
cwt.  If  desired  by  Oovemment,  I  will  order 
a  barrel  for  trial  frt>m  here. 


cbsstbuman's  naaiSTaRXD  doublb  xx- 

PANDUfO  AMD  CONTnACTINO  SPAKMBn. 

[James  Chestennan,  of  Sheffield,  Tool  Ifannlhiv 
turer,  Proprietor.] 

/>escr^ftofi. 

Fig.  1  of  the  annexed  engravings  is  a 
side  view  of  this  improved  spanner  in  its 
half-expanded  state ;  and  fig.  2,  a  aectloa 
of  the  same  on  the  line  a  6.  AA*  are  the 
two  cheek  pieces  which  terminate  in  tlie 
jaws  BB^.  To  the  centre  part  of  the 
cheek  A,  there  is  forsed  a  lug  or  piece 
C,  indicated  by  the  dotted  line,  vhieh 
takes  into  a  corresponding  reeess  cut  oat 
of  the  cheek  A^  Through  the  che^ 
A^  and  the  upper  portion  of  the  lug  C, 
there  is  drilled  a  hole,  in  order  that  a 
pin  e  may  be  inserted ;  wUeh  pin  forms 
a  fnlorum  for  the  two  cheeks  to  turn 
upon.  DD^  are  two  adjusting  screws, 
the  one,  D,  being  tapped  through  the 
cheek  A,  and  the  point  of  it  bearing 
upon  the  inner  part  of  the  cheek  A^, 
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ng.i. 


nff.9. 


Fig.  2. 


wbile  the  other  screw  D^  is  tapped 
through  the  cheek  A^,  and  acts  in  a 
similar  manner  upon  the  cheek  A.  In 
order  to  adapt  the  jaws  of  this  spanner 
to  the  sise  of  anj  nut  required  to  be 
tamed,  it  is  onlj  necessary  to  turn  the 
screws  DD'-f  taking  care  to  move  them 
in  oontrarY  direetions:  that  is,  if  the 
larger  iawB  is  required  to  be  expanded, 
then  dse  serew  D*  must  be  lightened, 


while  the  screw,  D,  is  loosened ;  and  vie4 
vend,  if  the  contrary  efiect  is  desired4 
Fig.  3  represents  this  spanner  with  the 
larger  jaw  B  expanded  to  its  atmest 
limit,  while  the  tmaller  one  Bs  is  oob* 
traeted  to  a  eorresponding  deme.  Bj 
these  arrangements  each  end  of  one 
spanner  is  enabled  to  be  a<i|justed  to  suit 
nnts  of  diflerent  sises. 


PtK  MANUVAOTUUt  IN  THS   UMITBD  STATBS* 


During  the  war  of  1812,  in  conseqaenee 
of  the  iQfpeniion  of  importatioDi,  pirn 
became  Tuy  scarce.  The  prices  aaked  for 
the  few  in  the  market,  were  many  times  the 
original  coat — in  some  instances  as  high  as 
a  dollar  a  paper,  by  the  pack.  Aboat  this 
time  an  effort  was  made  to  introduce  the 
manafaotnre  in  New  York.  Some  pin- 
saakers  came  from  England,  bringing  tlie 
neoeasary  implements,  and  commenced  the 
bnsineas  at  the  old  States  Prison  at  Green- 
wiob  (New  YorlO*  employing  the  iabonr  of 
the  convicts.  I  think  the  establishment 
belonged  to,  or  was  managed  by  a  man 
named  Qaynes.  How  maim  was  done,  I 
am  not  informed ;  bat  the  low  prices  which 
prerailed  rery  soon  after  the  termination  of 
the  w«r,  were  &tal  to  the  enterprise,  and  it 
wa#  abandoned*    In  the  year  1320,  Richard 


Tnrman  obtained  the  tools  which  hod  been 
used  by  Haynes.  He  made  a  contract  Ant 
paaper  laboor,  and  andertook  the  mann* 
factore  in  the  ahns-honse  at  BelleToa.  Mr. 
Tnrman  carried  on  the  bosiQess  a  year  or 
two,  when  he  died;  having  lost  by  the 
nnderteking  a  considerable  share  of  his 
property.  Probably  the  trouble  and  per- 
plexity of  the  business,  together  with  the 
Gonfinemeot  consequent  on  attending  to  itf 
hastened  his  end.  No  farther  use  was  ever 
made  of  the  tools.  I  recollect  hearing  Mr. 
Turman  say  at  this  time,  that  he  had  seen  a 
macAtiM  for  makiog  pins,  that  it  had  mads 
pins,  but  was  too  delicate,  or  intricate  to 
be  used  with  advantage.  I  snppoae  this 
machine  was  one  wliicb  was  invented  and 
patented  by  Moses  L.  Morse,  of  Boston, 
during  the  war.    I  think  MorN'   SBachine 
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had  been  worked  to  tone  small  extent  at 
that  times  bnt  it  had  paased  into  other 
handsy  and  was  never  need  afterwards. 
His  apeoification  showed  him  to  have  been 
a  man  of  good  mechanical  talents. 

Lemnel  William  Wright,  of  Massachn- 
setta,  patented  a  machine  for  making  "  aolid- 
headed  pins,"  both  in  the  United  Statea  and 
in  England  at  an  early  period.  I  belieTO 
hia  speeifieation  and  drawings  are  published 
in  the  London  *'  Repository  of  Arts."  He 
neter  attempted  to  put  it  to  use  in  the 
United  Statea,  bat  in  London  he  formed  a 
company  with  a  large  capital,  for  the  pur- 
pose of  operating  with  it.  The  company 
bnilt  a  Urge  atone  factory  in  Lambeth, 
and  cODStmcted  some  sixty  machinea  at 
great  expense.  It  is  understood  that  the 
machinea  failed  in  pointing  the  pios,  and 
for  that  reaaon  never  could  be  put  into 
snoeessAil  operation.  To  obviate  this  diffi* 
cnlty,  Wright  invented  a  machine  for  head- 
ing the  abanks,  pointed  and  cut  in  the 
ordinary  way  by  hand.  The  company  did 
not  aucoeed,  and  broke  up  with  the  loss 
of  a  great  part  of  the  investment.  D.  F. 
Taylor,  who  had  been  ruined  by  this 
failure,  afterwards  came  in  possession  of 
the  machinery,  and,  by  connecting  himself 
with  a  capitalist,  under  the  firm  of  D.  F. 
Taylor  and  Co.,  waa  enabled  to  start  a 
manufactory  of  " solid  •  headed  pins**  at 
Stroud,  in  Gloucestershire.  This  waa  in 
1832  or  1833.  Some  pins  of  their  make 
even  aold  aa  early  aa  the  year  1833  ;  which 
wore  the  first  '*  solid  -  beaded  "  pins  ever 
sold  in  any  market.  They  obtained  a 
patent  for  the  *'  solid*headed  "  pin  by  Act 
of  Parliament.  They  used  (principally  or 
solely)  the  machine  for  heading  only. 
Some  aeoount  of  Wright's  machine  is  gif  en 
In  Mr.  Babbage'a  work  on  the  **  Economy 
of  Manufactures." 

In  1832,  a  patent  for  a  pin- machine  was 
obtained  for  the  United  States,  by  John 
J.  Howe,  and  in  1833  and  1834,  patents 
Ibr  the  same  invention  were  obtained  for 
England  and  France.  This  machine  was 
dengned  to  make  pins  similar  to  the  Eng- 
lish diamond  pins,  the  heads  being  formed  of 
a  coil  of  small  wire  fastened  upon  the  shank 
by  preasure  between  dies.  No  arrangement 
waa  made  to  use  this  invention  in  Europe ; 
but  in  December,  1835,  the  How  Manu- 
facturing Company  was  formed  in  New 
York,  for  the  purpose  of  putting  it  in  opera- 
tion. This  company  removed  to  Birming- 
ham (Derby)  ;  Connecticut,  where  its  manu- 
faetnring  operations  are  now  carried  on. 
In  the  spring  of  1838,  a  second  patent  for 
the  United  States  was  obtained  by  John  J. 
Howe,  for  a  machine  for  making  "  solid- 
headed'*  pins  in  1840 ;   and   this  is   the 


madilna  which  la  now  in  use  by  the  Howe 
Manufacturing  Company. 

Samuel  Slocum,  of  Rhode  laland,  ob- 
tained a  patent  in  England  for  a  saachine  to 
make  '<  soUd-headed"  pins  fai  1835.  Hia 
invention  was  not  put  to  use  In  England ; 
but  he  established  the  manufaeture  of  pins^ 
by  means  of  it,  in  Poughkeepeie,  in  1838, 
under  the  firm  of  Slocum,  OiUaon,  and  Co. 
His  machine  has  not  been  patented  In  the 
United  SUtes,  but  baa  been,  as  it  still  is, 
run  in  secret.  At  this  period,  and  tili  the 
TariiF  of  1842,  came  into  operation,  pins 
(under  the  "  Compromise  Act ")  were  free 
of  duty ;  while  brass  wire,  of  which  thej 
were  made,  waa  subject  to  a  duty  of  twenty 
to  twenty-five  per  cent.  Under  this  die- 
couragement,  the  business  made  bnt  alow 
progress.  Bat  under  the  encouragement 
given  by  the  Tariff  of  1842,  the  two  com- 
panies above-named  went  on  Ineraaaing 
their  production,  and  doing  a  profitable 
business  till  1846.  In  the  meantime,  it 
having  been  found  that  pina  cmM  be  sue- 
oessfiHly  manufactured  by  machinery— and 
exaggerated  ideas  both  aa  to  the  eitent  of 
the  business  and  the  profita  to  be  made 
in  it,  having  obtained  extensive  pre- 
valence, —  many  pereona  in  diffwent 
parte  of  the  country  became  engaged 
in  scheming  on  machinery  for  making  pfatf , 
and  much  capital  waa  expended,  and  finally 
sunk  in  these  projects.  These  attempta 
were  attended  with  varioua  degrees  of  suc- 
cess ;  in  a  fSew  inatancea  a  good  artide  was 
produced,  but  in  most  cases  the  artide  pro- 
duced was  more  or  leaa  inferior  in  quality. 
The  conaequence  was,  that  at  this  tine, 
within  but  a  few  yeara  after  the  manufiaoture 
had  been  commenced,  and  before  it  was 
fairly  establiahed  (at  leaat  on  ita  present 
basis),  the  market  was  overatodted  with 
goods,  importations  were  nearly  or  quite 
arreated,  and  the  bualness  waa  ruined  bj 
domestic  competition.  This  depreedoa 
continued  aboat  two  yesrs,from  1846  to  1848, 
and  daring  this  period,  nearly  every  party 
engaged  in  the  manufacture,  or  attempting 
to  engage  in  it,  excepting  the  two  oompaniea 
before  named,  suspended  operations.  Slo- 
cum, Gillson,  and  Co.  sold  out  thdr  estab- 
lishment to  tike  **  American  Pin  Company," 
of  Waterbury,  Connecticut,  and  the  machi- 
nery was  removed  from  POughkeepsie  to 
Waterbury,  where  it  is  now  used  by  the  last- 
named  company. 

The  "  American  Pin  Company,"  and  the 
"  Howe  Mannfacturing  Company,**  now 
manufacture  nearly  all  the  pins  consumed 
in  the  United  States.  There  is  a  party  at 
Poughkeepeie  doing  a  limited  business,  and 
a  small  amount  imported.  Since  the  de* 
pression  of  1846  to  1848,  the  business  at 
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IIm  two  ooiii|MaiiM  umcd  has  been  veuoAr 
ably  profitable,  having  been  rendered  so 
rather  by  reducing  the  eoet  of  prodnotlon 
and  the  ezpeoae  of  eeUing  than  by  the  amall 
adTanoe  in  price  which  has  been  realised. 
Both  eompsoies  nanufaotare  the  wire  for 
making  their  pins.  Dnring  the  last  year, 
the  two  oompanies  have  used  principally 
Lake  Superior  copper  for  making  their  wire 
—their  joint  consumption  of  copper  amount- 
ing to  about  250  tons  per  annum.  The  pre- 
■ent  weekly  production  of  pins  by  the  two 
companies  may  be  stated  at  about  8  tons. 

In  connection  with  the  improvement 
efleoted  in  the  manufacture  of  pins,  by  the 
introduction  of  self- acting  machinery  super- 
seding a  process  which  formerly  required 
aiz  or  seren  different  manual  operations. 
Important  improvements  have  been  made  in 
the  Bsethod  of  sheeting  the  pins,  or  sticking 
them  on  paper.  This,  as  previously  per- 
fom«di  by  inserting  a  few  pins  at  a  time  by 
hand,  was  a  tedious  process,  at  which  some 
five  or  six  doien  papers  were  as  many  as  a 
good  hand  could  do  in  a  day.  By  the  im- 
proved machinery  now  in  use,  one  hand  will 
atiok  from  75  to  125  dosen  a  day,  and  do 
the  work  better  than  it  was  usually  done  in 
the  old  way.  There  are  three  patents  now 
in  force  for  improvements  in  the  machines 
in  nse  for  this  operation,  via.,  one  granted 
to  Samuel  Sloeum,  one  to  De  Grass  Fowler, 
and  one  to  John  J.  Howe.  These  patents 
are  held  jointly  by  the  '*  Howe  Manufactur- 
ing Company"  and  the  ** American  Pin 
Company*" 

The  present  price  of  American  solid- 
beaded  pins  is  believed  not  to  exceed  two- 
tliirds  of  the  lowest  price  at  which  imported 
pins  of  equal  weight  were  ever  afforded  be- 
fore the  manufacture  was  introduced^  and 
for  aorviccy  they  are  undoubtedly  better  than 
the  article  of  which  they  have  taken  the 
place. 

The  American  improvements  in  both  the 
pin-making  and  pin-sticking  machinery  have 
been  fo^  several  years  in  operation  in  Eng- 
land, and  probably  in  other  parts  of  Burope. 
'^Bepori  ^f  Amtifieim  CommMxmer  of 
PaieniM  Jw  1850. 


eUKAT  RAILWAY  BKIDOB  AND  VIADUCT 
OYin  THR  WYB. 

The  break  that  occurs  at  Chepstow  in  the 
railway  communication  on  the  South  Wales 
Railway  is  not  likely  to  be  soon  filled  up  by 
the  completion  of  the  great  bridge  now  in 
course  of  erection  over  the  Wye ;  bat,  thoagh 
no  time  can  be  fixed  with  certaiDty  as  to  the 
period  of  its  completion,  still  it  is  rapidly 
progressing.  The  structure  is  now  so  far 
advanced  Uiat  an  excellent  idea  of  the  bridge 


may  be  formed.  Ahuady  numerous  viallon 
have  been  to  see  it,  and  it  will  acquire  a 
fame  equal  to  that  of  the  Britannia  or  Menai 
Bridge.  The  whole  will  be  made  of  wrought 
iron,  and  will  combine  the  principlea  of  tiba 
suspension  with  those  of  the  tubular  bridges* 
Including  the  viaduct,  the  bridge  ia  623  leet 
in  length ;  the  span  or  suspended  part  bdi^ 
290  feet.  There  are  two  separate  roadwayB* 
each  being  perfectly  independent  of  the 
other,  and  their  height  is  70  feet  over  the 
river  Wye  at  high-water  mark,  so  that  vea* 
sels  can  pass  under.  The  roadwaya  of  the 
bridge  are  formed  of  iron,  put  together  fai 
plates,  and  in  form  they  are  similar  to  the 
tubes  forming  the  Conway  and  Britannia 
tubular  bridgee,  bat,  instead  of  being  roofed 
in  with  celiular  divisions  of  iron,  there  is  for 
each  roadway,  and  suspended  above  it,  and 
at  some  distance,  a  strong  cylinder  of  iron* 
It  is  suapended  on  piers,  and  from  the  extra* 
mities  of  this  cylinder  a  looped  chain  runa 
under  pins  placed  on  each  side  of  the  road- 
way, in  order  to  brace  and  support  it  I^ke« 
wise  strong  iron  braces  pass  from  the  cylinder 
to  each  side  of  the  tube,  and  from  the  top  of 
each  of  these  side  supports  to  the  bottom  of 
the  other,  chains  are  placed  for  additional 
strength.  On  the  Chepstow  side  the  road« 
ways  rest  on  six  upright  iron  cylinders, 
which  have  been  filled  with  conerete,  and 
driven  firmly  on  a  foundation  of  rock.  The 
roadways  on  this  side  are  continaed  in  tlM 
form  of  a  viaduct  for  about  300  feet  more* 
resting  upon  these  upright  cylinders  filled 
with  concrete,  and  firmly  unbeddMl.  On 
the  eaat  side  the  roadways  rest  upon  solid 
rock.  The  masonry  is  fai  a  forward  state. 
In  conaeqoence  of  this  break  in  the  commu- 
nication, passengers  are  obliged  to  be  trana- 
ferred  from  one  train  to  the  other  across  the 
river,  which  is  rapidly  performed  by  omni- 
buses. These  vehicles  are  compelled  to 
take  a  sweep  of  two  miles,  whidi  distance 
will  be  lessened  one  half  by  the  line.  When 
finished  to  Milford,  the  railway  will  be  163 
miles  in  length. — 3n{met. 

PATENT  LAW  0A8S. 

C9»t  of  AiU^ed  Infiringemeni  hy  a  FbrH§n 
Ship- Captain  of  an  Bngliih  Paient. 

YlCB-CHANCBLLOns'  COURTO, 

December  1,  1851. 
(Before  Sir  G.  Turnbr.) 

CALDWBLL  Y.  ROLFM. 

Mr.  RoLT  (with  whom  was  Mr.  Amphlett) 
moved  for  an  injanction  to  restrain  the  de- 
fendant, who  was  described  in  the  bill  as  the 
master  of  the  Dutch  ship  Fjfenoord,  from 
commanding  or  sssisting  in  the  sailing  of 
the  ship  with  the  screw  propeller  constructed 
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aonnUng  to  Lowe's  patont^  «r  In  imltatloa 
tfamaoC.  The  defendant  had  pot  in  his  en- 
swer,  and  although  he  ignored  the  title  of  tlie 
plaintiff  to  tiie  patent,  he  had  addoeed  no 
evidenoe  impeaehing  that  title,  and  the  title 
itself  was  proved  in  this  ease  in  the  same 
wuf  as  In  the  nnmsrons  ether  oases  in  whieh 
the  Conrt  had  granted  the  injonetion.  The 
only  point  whieh  appeared  to  be  raised  by 
the  defondant's  answer  was,  that  he  Is  now 
the  eaptain  of  the  ship;  bnt  he  did  not 
allege  that  he  was  not  the  oaptain  of  the 
ship  when  the  bill  was  filed,  or  that  it  was 
Intended  that  he  shonld  resame  the  oom- 
■and  when  the  case,  with  regard  to  the  in- 
)nnetion,  should  be  disposed  of.  They 
snbmitted  that  the  plaintiff  was  entided  to 
the  order. 

Mr.  Bacok  (with  whom  was  Mr.  Miller), 
for  the  defendant,  argned    that   the  case 
against  the  present  defendant,  a  snfajeet  of 
the  King  of  Holland,  haTiag  no  English 
domioile,  and  having  no  conneetlon  with 
this  conntry,  exeept  from  the  aoeident  of 
his  ooming  hither  with  a  foreign  ship,  was 
perfectly  novel,  and  clearly  distinguished 
Irom  all  the  cases  in  whidi  tiie  Conrt  had 
granted  an  injunction  against  English  sub- 
jects.    It  was  not  to  be  denied  that  no 
sni»ject  of  this  country  eonld  go  into  a 
foreign  State  and  construct  an  artieie  wfaidi. 
If  made  In  England,  would  be  an  infrioge* 
ment  of  an  English  patent,  and  bring  such 
article  hither;  but  that  case  was  perfectly 
different  from  the  case  now  before  the  Court. 
It  had  never  been  decided  that  a  foreigner, 
maldng  in  his  own  country,  as  he  lawfully 
might,  without  the  infringement  of  any  law, 
an  artide  which  in  England  was  the  subject 
of  a  patent,  might  not  bring  that  artieie  to 
tilkis  country,  not,  indeed,  for  sale,  but  for 
his  own  especial  use.    Take  the  case  of  a 
patent  axle  of  a  carriage ;  a  foreign  work- 
man might  even,  witbout  any  knowledge  of 
the  EofUsh  invention,  construct  a  carriage 
with  a  similar  axle,  and  he  might  sell  that 
carriage  to  a  fellow-subject  of  bis  own,  who 
might  afterwards  visit  England  and  bring 
his  carriage  with  him,  not  for  sale,  but  for 
the  purposes  of  travelling  in  this  oonntrr* 
Was  it  to  be  contended  that  this  Court  would 
grant  an  injunction  to  restrain  such  a  use  of 
the  carriage,  which  bad  been  made  and  pur- 
chased without  contravening  any  law  ?  Was 
the  Court  prepared  to  restrain  the  sailing  of 
a  foreign  vessel,  having  possibly  a  valuable 
cargo  tf  perishable  commodities  on  board, 
on  sueh  a  ground  as  this  ?    The  case  raised 
a  grave  question  of  international  jjsw,  which 
mast  be  tried  and  determined 'l>efore  the 
Court  would  interpose  by  the  exerdse  of 
lis  jurisdiction. 
The  Soucxtok-Gbkjuull,  as  amteitff  en- 


rtmt  ^baeffred,  that  tfaongh  not  fai  this  ^.^^ 
he  might  state  to  the  Court  that  he  appeand 
to  oppoee  a  motion  for  an  injunotioB,  of 
which  notiee  had  been  given  for  this  dey, 
but  which  he  was  informed  would  not  he 
moved  until  the  next  seal,  hi  which  the 
question  of  the  right  of  the  plaintiA  to  an 
injunction  to  lestrain  the  sailing  of  foreign 
ships  would  be  raised. 

His  HoNOOE  suggested  that  the  mpij  in 
the  present  motion,  and  the  further  argn* 
ment,  had  better  stend  until  the  next  seal, 
when  the  question  would  be  fisUy  disensesd, 
and  both  motions  disposed  of}  an  arrange- 
ment to  which  the  piurtlea  assented,  aa  the 
most  convenient. 

•pnomoATiOMe  of  uKOLiaa  patskts  nw- 


moLLno  DvniNO  the 
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JoBM  PiBLDiNG  Empsoit,  of  Birming- 
ham. For  improvemmkU  <n  the  aMM(/Be- 
tmre  qf  httiion$,  Pstent  dated  hlAy  27, 
1851. 

These  improvemente  consist  in  applying 
threads  or  yams  to  strengthen  and  ornament 
those  varieties  ni  die  and  preasnre-made 
buttons  generally  known  aa  "  sewn  through'' 
buttons. 

The  method  of  applying  the  threads  (whieh 
may  be  of  silk,  cotton,  or  other  euitoble 
material)  is  the  same  aa  that  ordinarily 
adopted  in  the  manufacture  of  "  wire  but- 
tons" and  *'  leek  buttons,"  and  the  threade 
may  be  of  different  colours  from  the  mate- 
rial composing  the  body  of  the  button,  and 
they  may  be  dispMed  so  as  to  produce 
figures  or  ornamental  patterns  of  different 
kinds  on  the  faces  of  the  buttons. 

CSeiM.— The  application  of  threads  or 
yams  of  silk,  cotton,  or  other  suiteble  ma- 
terial to  die  and  pressure-made  buttone. 

John  HABBiaoiv,  of  Blackburn.  J%r 
eertain  uMprovemen/s  tn  the  mmn^aeiwre  of 
textile  fabrics,  mid  in  the  prepmrmtion  ^ 
yanu  or  tkreadefor  wenimg»  Patent  dated 
May  27,  1851. 

Cbnmt.— 1.  The  appHeatioB  of  a  surfeoe 
In  connection  with  the  work  beam  of  looms, 
for  the  purpose  of  regulating  the  Tihrationa 
of  the  lever  or  levers  to  wbich  the  click  or 
clicks  of  the  ratchet  wheel  are  connected. 
Alio,  the  application  of  similarly-constructed 
spparatus  for  letting  off  the  warp. 

2.  Tbe  arrangement  of  the  driving  elide 
or  clicks,  and  the  teeth  of  the  ratchet  wheel, 
obliquely  to  each  other,  whether  applied  to 
the  taking-up  of  the  work  or  letting  off  the 
warp. 

3.  The  application  of  a  surface  acting 
against  a  roughened  periphery,  for  the  pur- 
pose of  taking  up  the  work  or  letting  off  the 
warp. 
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4.  DiTiding  one  or  mora  of  the  beemt  or 
rollers  of  warp-sixing  or  dreiiing  mechinetr 
upon  whioh  the  thraoda  or  yams  are  wound, 
into  aeveral  portions,  ao  that  a  portion  or 
portiona  thereof  maybe  remored  at  plea- 


5.  Monnting  the  beama  or  roUera  npon 
separate  portiona  of  framework,  and  alao 
tlie  applioation  of  anitable  apparatna  for 
niaing  any  deaired  portion  of  the  yama  or 
threads. 

6.  Monnting  the  beama  or  rollers  in  bear- 
ings eapable  of  belog  raiaed  or  lowerad,  in 
order  to  dear  their  threada  from  those  of  an 
adjaoent  beam  or  roller. 

7.  The  applioation  of  a  bmsh,  which  ia  ao 
eonatmoted  aa  not  to  act  oonttaooasly  on 
the  yarns  or  threads. 

Aacbibald  Slata,  of  Woodside  Iroo- 
worfcs,  Worcester.  Far  improvemmt^  in 
9itmm  engmu  and  «f  m«  boilertf  and  tn  ika 
jMSM^tr  amd  valveajor  the  induetUm,  ecfnc- 
Hon,  md  working  rffimidB.  Patent  dated 
May  27, 1861. 

Mr.  Slate's  improTcments  in  steam  en- 
ginea  conaiat  in  a  particular  arrangement  of 
the  cylinder,  slide  TpalTC,  and  passagea, 
whereby  the  cylinder  ia  kept  hot  by  the 
steam  in  its  passage  to  action,  and  the  area 
of  tlie  Talfc  and  porta  ia  nearly  equal  to  that 
of  the  entire  area  of  the  piaton;  and  the 
paaaagea  are  ao  conatmcted  aa  to  admit  the 
steam  aimultaneoualy  at  all  pointa  in  the 
drenmferoiee  of  the  cylinder,  wheraby  the 
eomplete  eifeet  of  the  steam  in  driving 
the  piston  is  obtained,  whatcYcr  may  be  the 
apeed  at  which  the  engine  ia  working. 

In  the  arrangement  deacribed  by  Mr* 
Slate,  three  cylinders,  concentric  to  each 
other,  are  employed.  The  interior  cylinder 
ia  the  working  one;  the  middle  cylinder 
oonatitutea  the  elide  Valve ;  and  the  external 
eylinder  endosee  the  whole,  and  forma  a 
apace  bU  round,  into  which  the  ateam  peases 
pravious  to  its  admission  to  the  working 
cylinder.  The  ends  of  the  slide  Talve  hare 
packing  rings  in  contact  with  the  external 
and  working  cjlinders,  and  the  Talve  ia 
worked  by  rode  passing  through  atnffing- 
boxea  in  the  cylinder  cover.  The  action  of 
the  valve  ia  that  of  the  ordinary  elide,  and 
it  may  be  termed  a  eoncsntric  piston  valve* 
The  working  cylinder  has  at  each  end  the 
nenal  ateam  paesegea,  and  the  exterior  cylin- 
der haa  alao  steam  porta  in  connection  with 
the  ateam  and  exhauat  pipea. 

The  aame  arrangement  of  parte  ia  also 
applied  to  the  working  of  ilaids  and  gases ; 
the  slide  valve,  however,  in  the  caae  of  flnids, 
bring  formed  without  any  lap;  and  when 
applied  to  the  working  of  gases,  the  lap  of 
the  Talve  mey  be  varted,  and  the  valve  may 
^  divided  into  two  parte,  each  aetnated  by 


a  separate  eccentric  to  auit  the  degree  of 
pressure  under  which  the  engine  may  be 
working. 

In  conatructing  his  steam  boilers,  Mr. 
Slate  makes  a  firo-box  of  double  plate,  leav- 
ing a  water  spece  of  three  or  four  inohee 
between  the  plates,  which  he  connecta  toge- 
ther at  the  top  and  aidea  of  the  iire-boK 
with  tubular  sUys  closed  at  their  outer  ends, 
but  open  internally  to  the  eetion  of  the  flame 
and  heated  air  in  the  lire-box,  so  as  to  ex- 
pose an  extended  aurihoe  to  the  heat,  and 
thua  increaae  the  generative  powera  of  the 
boiler.    He  alao  appliee  other  tubes,  of  the 
full  width  of  the  fire-box,  but  passing  through 
the  two  thickneseee  of  plate,  and  doeed  at 
their  outer  ende  with  pluga,  which  can  be 
removed  for  the  purpose  of  cleaning  the 
tabes.    These  tubee  are  aet  at  a  slight  incli- 
nation, and  have  oblong  passages  cut  through 
that  part  of  them  which  is  in  the  water 
apace  formed  by  the  double  plate  at  the 
aidea  of  the  fire-box,  in  order  that  a  free  dr* 
culation  of  water  may  take  place  through  the 
tubee  from  one  part  of  the  boiler  to  another 
«-4he  heated  air  and  flame  from  the  fire* 
grate  playing  around  the  exterior  snrllMe  of 
these  tubee,  which  form  the  water  apacea  of 
the  boiler. 

GIoNNf.— 1.  The  combination  of  three 
cylindera  constructed  and  arranged  aa  de- 
acribed, whereby  the  working  cylinder  ia  at 
all  timea  kept  hot  by  the  eteam  in  ita  pea* 
aage  to  eetion,  and  the  valvee  or  porta  are 
nearly  equal  in  area  to  the  entire  area  of  the 
working  piaton,  and  ao  arranged  aa  to  admit 
of  the  entrance  and  exit  of  the  eteam  simnl- 
taneoudy  at  every  pohit  in  the  carcumfer- 
ence  of  the  cylinder. 

2.  The  conetmction  of  appantoa,  aa  de- 
acribed, for  the  working  of  flaida,  whereby 
the  porte  and  vdvee  for  the  induction  and 
eduction  of  the  flnide  may  be  equal,  or  nearly 
equd,  in  area  to  the  area  of  the  piston. 

8.  The  eonstmction  of  steam  boilen  of 
double  platea,  intersected  end  strengthened 
by  tubular  atays. 

Alfbbd  Viwobut  Nswtoic^  of  Chan- 
cery-lane, meehaniod  dranghtaman.  Far 
mpro9amanta  in  tka  earbonigaOan  of  eoalf 
andin  ti§  uHiiMaiion  of  ike  prodmeU  dia- 
en§agad  dmring  thai  opamtion,  in  improo' 
ing  the  puditg  of  tka  prodmeia  intandad 
for  iUtminmting  purpoaaa,  and  in  ragulai* 
ingoftkaatama,  (A  communication.)  Patent 
dated  May  27,  1851. 

The  amngementa  of  apparatus  spedfied 
under  this  patent  era  adapted  to  the  manu- 
facture of  coke  on  a  large  scde,  of  a  suit- 
able quality,  to  be  used  in  locomotives,  &c., 
at  the  aame  time  that  gaa  is  produced  for 
illuminating  purpoees,  or  for  employment 
aa  HA  in  the  funiaoes  of  the  apparatns ; 
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they  inclade  also  suitable  mesDS  for  re- 
flating the  deliTery  of  the  gas  to  con- 
samert. 

The  disUlling  or  carbonising  chsmber  of 
the  ookiDg  appsrattts  is  placed  on  an  inelina- 
tion  above  the  faroaces,  the  heat  from 
which  is  caused  to  cirealate  around  it  by 
suitable  floes,  and  the  coal  is  supplied  in 
large  quantities  from  abore  by  a  tilt  wagon, 
lu  the  same  inoline,  and  forming  as  it  were 
a  continuation  of  the  distilling  chamber,  is 
oonstrncted  a  cooling  chamber,  into  which 
the  carltonised  mass  from  the  distilling 
chamber  will  descend  by  its  own  gravity 
when  the  two  chambers  are  put  in  communi- 
cation by  raising  the  discharge  cover  of 
the  one  and  the  feeding  cover  of  the  other, 
whieh  is  done  by  means  of  a  crane  travel- 
ling on  rails  laid  on  the  incline.  The  exte- 
rior of  the  cooling  chamber  i*  provided 
with  cold- air  channels  or  passAges  to  facili- 
tate the  cooling  of  the  carbonised  coal 
faitfodneed  into  it.  The  gas  evolved  daring 
the  carbonising  process  is  conducted  through 
a  suitable  pi|>e  rising  from  the  top  of  the 
distilling  chamber  to  a  bydranlie  main,  and 
in  order  to  facilitate  this  part  of  the  opera- 
tion, an  exhauster  may,  if  desired,  be  con- 
nected with  the  chamber.  When,  however, 
the  gas  is  to  be  employed  for  heating  par- 
poees,  the  pipe  leading  from  the  distilling 
chamber  to  the  hydraulic  main  is  lowered 
so  as  to  dip  into  the  water  in  the  msin,  and 
thus  prevent  the  exit  of  the  gas  from  the 
chamber  in  that  direction.  The  coke  pro- 
duced by  this  process  is  stated  to  be  of  great 
density,  ariiiitg  from  the  large  quantities  of 
coal  operated  on  in  mass,  by  which  a  gene* 
ral  consolidation  thereof  is  produced.  The 
heat  from  the  furnace  of  one  apparatus, 
instead  of  passing  off  to  waste,  may  be 
conducted  through  suitable  flues  to  aid  in 
tlie  process  of  carbonisation  in  another 
apparatua. 

The  arrangements  by  which  the  supply  of 
gas  is  regulated  are  adapted  for  application 
to  mains  or  service  pipes  as  may  be  re- 
quired. The  apparatus  consists  of  a  throt- 
tle-valve for  regulating  the  area  of  the 
delivery-pipe,  a  float  for  giving  motion  to 
the  machinery  and  actuated  by  the  gas  in 
its  flow,  an  adjustable  counter-weight  for 
regulating  the  minimum  pressure  under 
which  the  gas  is  to  flow,  a  weight  for  regu- 
Isting  the  passage  of  the  gas,  and  a  metal 
casing  inclosing  the  whole  of  the  working 
parts,  and  forming  one  piece  with  the  pipe 
through  which  the  gas  passes. 

CtetMS. — 1.  The  srrsngement  of  the  dis- 
tilling chamber  or  coke  oven  with  or  with- 
out a  stationary  cooling  chamber,  in  com- 
bination witli  a  furnace  or  furnaces  and 
flnsa  or  channels  fur   tiie  distributtoa  and 


transmission  of  caloric  from  one  apparatof 
to  another. 

2.  Constructing  upon  a  curve  the  cham- 
ber in  which  the  operation  of  distillation  or 
carbonisation  is  effected*  which  cnrred 
chamber  is  placed  at  the  degree  of  indinn- 
tion  most  favourable  to  the  feeding  of  the 
coal  and  discharge  of  the  ooke. 

3.  Arranging  the  cooling  chamber  In  sock 
manner  that  it  may  form  a  continuatioB  of 
the  distilling  chamber. 

4.  The  mechanical  arrangements  by 
whieh  the  coal  is  fed  to  the  distilling  cfaaaa- 
her,  together  with  thoee  by  which  the  dts-> 
tilling  end  cooling  chambers  are  put  in 
communication  to  allow  the  diarge  to  pa« 
from  one  chamber  to  the  other  when  the 
coal  hMs  been  converted  to  coke. 

5.  The  arrangements  whioh  enable  the 
coal  to  be  operated  on  in  such  Bsaases  as  to 
obtain  coke  of  greater  density  thanliitherlo. 

6.  The  railway  and  moveable  crane  plaoed 
upon  the  inclined  plane  for  working  the 
moveable  covers  of  the  distilling  and  cool- 
ing chambers. 

7.  The  arrangements  for  coUectang  the 
gas  evolved  during  the  process  of  diatilling 
to  be  applied  to  illuminating  or  heutiaf 
purposes. 

8.  The  peculiar  construction  and  arrange- 
roent  of  regulator  for  regulating  the  Itow 
and  distribution  of  the  gss  to  coasumere  t 
and  particularly  the  use  of  an  arm  and 
progressive  weight  in  such  apparatus  for  re- 
gulating the  pressure  under  which  tlie  gsa 
is  to  flow. 

Hbnrt  W.  Adams,  of  Boston,  U.S.  Pbr 
an  impmived  metau  of  pemermtmff  gahmmU 
eleetrieityt  ofdwomponng  water  or  variomi 
fieetroiyiei,  ofcoUeeting  Ajrdro^en,  ^kmrm- 
img  it  or  oimotpherie  air^  Mtpurot^  or  in 
eom^nation.    Patent  dated  May  29,  1851. 

The  fir«t  part  of  this  invention  consists  in 
constructing  galvanic  batteries  so  as  to  ob- 
tain from  a  given  weight  of  metal  the  greateat 
pofsible  quantity  of  electricity,  and  to  give 
it  tiie  highest  degree  of  intensity. 

The  method  adopted  by  the  patentee  iu 
constructing  his  batteries  to  obtain  these 
resulu  is  as  follows : — He  tdces  from  thirty 
to  fifty  copper  or  other  electro-negative  me- 
tallic wires,  of  about  one-sixtieth  of  an  inch 
in  diameter,  lays  them  side  by  side,  and 
insulates  them  in  one  bundle  or  package. 
He  then  takes  a  sine  cylinder  about  8  inches 
long,  4  inches  in  diameter  externally,  and 
3^  inches  in  diameter  internally,  about  which 
he  winds  the  electro-negative  metal,  in  dou- 
ble coils,  inside  and  outside,  attaching  one 
end  of  the  coil  metslically  to  the  sine,  but 
leaving  a  space  of  a  quarter  of  aa  inch  be- 
tween the  sine  and  the  coils,  to  be  ooenpied 
by  the  water  to  be  decomposed.    The  me- 
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tmlt  thus  arranged  cooatltiite  a  single  cell, 
having  a  great  increase  of  aggregate  surface 
of  the  electro-negatiTe  metal  orer  the  elec- 
tre-positiTe  metal,  instead  of  the  metals 
being  arranged  with  equal,  or  nearly  equal 
■nHhoei  in  eaeh  cell,  as  is  the  case  in  the 
aingla-edi  batteries  hitherto  constmeted. 

In  using  these  batteries  for  decomposing 
water  or  other  liquid  or  electrolyte,  the 
battery  is  immersed  therein,  and  the  liqaid 
then  forms  a  thin  sheet  occupying  the  space 
between  the  coils  and  the  sine,  by  which 
■eana  the  fnU  decomposing  eifect  of  the 
eleetrielty  can  be  obtained.  When  water 
is  being  decomposed,  the  oxygen  of  the 
water  combines  with  the  sine,  and  forms  an 
oxide  of  sine,  which  should  be  held  in 
solution  by  slightly  aeidulating  the  water 
with  sulphuric  acid ;  the  hydrogen  liberated 
at  the  same  time  mny  be  collected  and 
burned  if  so  desired,  or  applied  to  other 
purposes.  When  the  water  becomes  super- 
saturated with  oxide  it  should  be  drawn  oflT, 
and  a  fresh  supply  added.  The  patentee 
next  proceeds  to  descrihe  and  claims  an 
arrangement  of  apparatus  for  collecting  the 
gas  and  supplying  fresh  acidulated  water  or 
other  liquid,  and  for  removing  the  used 
fluid  ftt>m  the  battery. 

Another  method  of  decomposing  water 
and  obtaining  hydrogen  and  oxide  of  zinc, 
eonilfis  in  snbatltuting  heat  for  the  acid,  and 
retorts  for  negative  metal  of  the  battery. 
The  retorts  are  charged  with  zinc  or  ores  of 
sine,  and  the  water  or  steam  is  pais-d 
through  then  while  in  a  heated  state ;  or 
one  retort  may  be  charged  with  carbona- 
eeona  matter,  and  a  second  with  sine,  and 
the  water  passed  through  each  of  them 
raccessifely,  by  which  means  hydrogen  will 
be  liberated  and  an  oxide  of  cine  formed  in 
the  second  retort.  The  gas  produced  is 
tubeeqaently  carbonized  by  passing  it 
through  a  beozoling  vessel,  or  it  is  passed 
through  a  retort  containing  decomposed 
oil,  tar,  resin,  or  csrbonsceous  matter, 
by  which  the  gas  is  rendered  permanent. 

Another  improvement  consists  in  a  method 
of  increasing  the  heating  power  of  hydro- 
'gen  or  other  gas  by  passing  it,  previous  to 
combustion,  through  or  in  contact  with 
ebareosl  or  charred  matter  in  a  pulverised 
•tate. 

Another  part  of  this  invention  consists  in 
the  construction  of  a  vessel  for  impregnat- 
ing atmospheric  air  or  gas  with  the  vapour 
of  Tolatile  hjdrocarbona  such  as  benzole, 
•lllole,  aeetone,  pyroxilie  spirit  and  other 
analogona  bnmiog  fluids  which  are  sufli- 
clently  Tolatile  to  esrbonise  air  or  gas  at 
ooasmon  temperatures.  This  vessel  consists 
of  a  perfectly  air-tight  box,  divided  hori- 
flvmtally  into  oompartments  communicating 


each  with  the  one  next  it,  by  means  of  pans 
supporting  perforated  shelves,  on  which  are 
placed  layers  of  sponge,  cotton  wieklng, 
or  other  suitable  porous  material.    The  top 
of  the  box  is  provided  with  a  fhnnel  for  the 
introdaction  of  the  benzoling  or  other  fluid, 
which  is  poured  in  in  sufficient  quantities  to 
saturate  the  layers  of  sponge,  and  All  eaeh 
of  the  pans ;  the  bottom  of  the  vessel  la 
made  doublCi  the  false  bottom  being  per- 
forated to  admit  of  the  superflnoas  fluid 
flowing  out,  and  of  the  gas  ascending  to  the 
compartments,  eaeh  of  which  it  traversei 
in  succession,  becoming  impregnated  during 
its  passage,  and  Anally  passing  off  through 
an  aperture  at  the  top  of  the  vessel  to  a 
gas  or  air  •holder,  or  to  the  burners.    By 
this  arrangement,  the  air  is  exposed  to  a 
continuous  snrhoB  of  the  benzoling  fluid  ; 
and,  in  consequence,  is  thoroughly  impreg- 
nated  without   the    necessity  of  adopting 
meana  for  raising  the  temperature  of   the 
fluids ;   and  without  the  employment    of 
mechanical  pressure  for  forcing  the  air,  at  it 
readily  aseends  throngh  these  chambers  of 
vapour. 

Another  improvement  consists  in  the 
adaptation  of  burners  suitable  for  the  eoaa* 
bnstion  of  benzollsed  air.  For  this  pur- 
pose the  patentee  enlarges  the  aperture  of 
the  burner,  whether  argand,  flsh-tail,  or 
otherwise,  to  such  an  extent  aa  to  enable 
them  to  deliver  a  sufllcient  quantity  of 
benzollsed  air  to  produoe  good  light  without 
resorting  to  extraordinary  pressure,  and  he 
placeaover  the  burners  platinum,  palladiuin, 
or  other  antlogous  metallic  oones,  which  by 
becoming  heated  to  a  white  heat,  when  tho 
air  is  ignited,  produce  a  Ught  of  intenso 
brilliancy. 

Another  part  of  the  Invention  eonslsts  in 
conatrueting  air-holders  and  suppliers.  In 
one  arrangement  the  body  of  the  bolder  b 
composed  of  flexible  material,  with  hoops  to 
retain  it  in  form  ;  the  air  is  supplied  to  the 
holder  by  a  pair  of  bellows,  and  exhausted 
by  eompresaing  the  holder  by  a  weight  or 
other  suitable  means.  For  producing  a 
regular  supply  of  air  to  the  burners,  the 
patentee  employe  a  common  gas -mater, 
open  to  the  air,  which  he  sets  in  rotation 
by  a  aimilar  arrangement  of  gearing,  and 
drawa  in  the  air  through  a  pipe  in  connec- 
tion with  the  holder,  and  forces  it  out  to  be 
supplied  to  the  burner.  In  order  to  pre- 
vent unsteadinees  in  the  light,  he  aiao  em* 
ploys  a  small  bolder  between  the  burners 
and  the  air  supplied. 

Obitifw. — 1.  The  construction  of  a  battery 
with  the  electro -negative  metal  in  any  one 
cell  thereof,  arrangMl  in  a  bundle  of  two  or 
more  thioknesses,  presenting  a  eonaiderably 
increued  aggregau    surface  opposile  the 
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•leetro-poiitiTe  mettl,  fautead  of  nevly 
equal  larfaoei  of  one  metal  againat  the 
other,  aa  batteriei  have  been  hitherto  oon- 
atmoted ;  the  greateat  capacity  of  the  bat- 
tery being  obtidned  when  a  given  weight  of 
the  eleoSro-negatiTe  metal  preaenta  the 
gieafteit  aggregate  waxtaot  withm  the  amaU- 
eat    apaoe   oppoeite   the  electro  -  poaitiTO 


2.  The  inaolatlon  of  either  of  the  metala 
vaed  in  a  battery,  for  the  pvpoae  men* 
timed. 

3.  The  oonatmotioa  of  a  galTanio  battery 
10  aa  to  give  to  the  quantity  of  electrieily 
generated  in  a  aingle  cell  the  greateat  poa- 
8U>le  intenaity  by  preaenting  the  greateat 
poeaible  aggregate  anrfiMse  S[  the  electro- 
negatiTe  aMtal  oppoeite  the  elactro-poaitive 
metaly  in  an  inaolated  ooil  or  coila»  whioh, 
to  give  the  greateat  intenaity  ahonld  be  of 
the  amalleat  poeaible  aiae  that  will  oondnct 
the  quantity  of  the  electric  current  without 
ita  melting  the  coila. 

4.  The  uaa  in  a  galTanic  battery  of  tho 
negatiTe  metal  in  the  ahape  of  a  wire  or 
wirea,  or  aheet,  or  pUtea,  in  aingle  or  double 
eoila  or  packagea  within  or  around,  or  within 
and  around  the  electro-poeitiTe  metal»  ao  aa 
to  preaent  in  the  imaUeat  apace  oppoeite  the 
electeo-poaitiTe  metal  the  greateat  poeaible 
amount  of  conducting  auilace. 

6.  The  inaulation  of  the  metallic  wirea>  or 
aheeta,  or  Alamenta,  or  packagea  of  metal  in 
a  battery,  when  wound  in  a  coU  or  otherwiae 
diapoaed,  in  order  to  generate  and  conduct 
the  current  in  a  circuit  of  eoUav  ao  aa  to 
give  to  the  quantity  of  electricity  in  a  aingle 
cell  the  greateat  poeaible  intenaity,  and  ako 
to  give  a  magnetic  power  to  the  coila  by 
Tirtne  of  the  lateral  force  of  the  gaWanio 
current  flowing  on  an  inaulated  aurfaoe. 

0.  The  making  of  the  electro-negative 
metal  of  a  battery  in  the  form  of  a  coil, 
whether  the  electro-poeitive  metal  be  of  the 
aame  or  any  other  fomu 

7.  The  direct  immeraion  of  the  battery  in 
the  water  to  be  deoompoaed,  and  the  die* 
penaing  with  conducting  wirea  leading  from 
ita  oppoeite  polea;  the  water  being  either 
hot  or  cold — ^thua  oompleting  the  circuit, 
and  inereaaing  ita  effect  on  the  liquid  by 
contact  with  it. 

8.  The  winding  or  diapoaing  of  the  ooUa 
or  metala  ao  aa  to  leave  a  thin  aheet  of  water 
merely  between  the  zinc  or  other  ozydiaabla 
metal  and  the  electro-negative  metal,  for 
the  aake  of  cauaing  the  current  to  exert  on 
the  thin  aheet  of  water  ita  entire  decompoa- 
ing  energy  without  being  obatmcted  by  too 
great  a  body  of  water. 

9.  The  employment  of  the  galvano-elec- 
tric  current  to  influence  the  chemical  affinity 
ct  the  Mygn  of  the  water  for  the  Biiio  or 


other  oxydiiabla  metal  to  oomblae  move 
rapidly  with  the  zinc  or  other  metal«  by  the 
aimultaneoua  eierdae  of  both  theee  powerat 
and  thereby  liberating  the  hydrogen  with 
greater  rapidity, 

10.  The  nae  of  thla  battery  fiv  prodnalnf 
motive  power. 

11.  The  reaaoval  of  the  osydised  water  fai 
batteriee  arranged  and  operated  aa  afoffoaiidt 
to  be  oonveited  into  prodooti  of  flwimgriel 
value  by  any  known  cheminal  meana. 

12.  The  charging  of  refeorta  with  Btna*  or 
the  orea  of  fine,  entirely  or  in  oombhiatifln 
with  dharooal,  coke,  or  other  analogona  ear* 
honaflnona  material,  when  deeomnouM  water 
and  manufacturing  oxide  of  nne*  aa  dt- 

13.  TheemployaKntof  diarooalyOrother 
analogoua  carbonaoeona  material,  to  improve 
the  heaty  propertiee  of  hydrogen  or  othw 
gaa  or  mixture  of  gaaee.  * 

14.  The  arrangement  of  a  aeriee  of  baaina 
and  perforated  ahelvee,  with  the  funnel  and 
draw-off  cocka,  in  combination  with  aponge, 
or  other  aimilar  poroua  or  abeorbent  mate- 
riala,  for  the  purpoae  of  beoioUng  common 
wir  and  other  non-luminoua  gaaea  with  any 
of  thoae  hydrocarbona  which  are  anflirienfly 
volatile  to  enable  air  or  non-luminoua  gaaea 
to  bum  with  a  clear  white  light  when  paaeed 
through  chambera  filled  with  their  vapoura 
at  common  temperaturea,  and  at  a  diatanee 
from  the  benaoHng  reaervoir. 

15.  The  converaion  of  argand,  fiah-tail> 
bat'a-wing,  and  union-jet  bumera,  where  all 
the  parte  are  immoveable,  into  air-bumera. 

16.  The  uae  of  any  conatruction  of  plati- 
num, palladium,  or  other  analogoua  metallie 
conee,  wicka,  or  oonductora,  to  be  placed  in 
auch  contact  with  the  flame  produced  by  tho 
burning  of  common  air,  imbued  with  the 
vapour  of  aoy  volatile  hydrocarbon,  aa  to  be 
heated  to  a  white  heat,  and  thereby  to  in- 
creaae  the  intenaity  and  brilUaaoy  of  the 
light. 

17.  The  conatruction  of  air-holdere  and 
anppUera  in  manner  act  forth. 

John  Pboo,  of  Letceeter,  manufacturer. 
Far  ie^prootaMufo  m  prodmdm^  cei  i  lyelerf 
wf/oete  on  le^tk^*  Patent  dated  May  29» 
1861. 

Theae  improvemente  oonaiat  in  producing 
corrugated  aurficea  on  leather  by  employing* 
in  coi^unction  with  grooved  or  fluted  rol- 
lera  or  crimping  aurfacee,  atripe  or  banda  of 
India-rubber. 

In  carrying  hie  invention  into  effect,  Mr. 
Pegg  employs  banda  or  itripa  of  India-rub- 
ber which  haa  been  aubjecCed  to  the  vul- 
canizing proceas,  or  Mme  other  proceee  by 
which  it  ia  rendered  peraaanently  elaatie. 
Theae  atiipa  or  banda  he  atretehea  in  a  frames 
and  than  ftppiiflt  sn  one  tide  tfaMMf  the 
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laafther  to  be  eomigated,  and  causes  the 
India-lubber  bands  to  adhere  thereto  by 
suitable  cement ;  and  he  then  applies  on  the 
other  side  of  the  stretched  India-mbber 
bands  a  piece  of  leather  or  wofeo  fabric 
coated  with  cement,  and  he  passes  the  whole 
between  rollers  to  cause  the  two  surfiMCS  of 
the  leather,  or  the  snrfiMe  of  the  leather  and 
that  of  th«  woTcn  fkbrio,  to  adhere  together, 
retaining  the  India-rubber  strands  between 
them  in  a  stretched  stat«i  He  then  subjects 
the  elasticated  leather  to  the  actton  of  suita- 
ble grooTcd  or  fluted  rollers  or  surlseesy  for 
producing  corrugations  thereon,  using  such 
rollers  or  surfaces  in  a  heated  state  to  fiMHlt- 
tato  thdr  action ;  after  which,  he  soaks  the 
corrugated  leather  hi  warm  water,  at  about 
70^  Fahr.,  bj  which  it  is  rendered  soft  and 
pliable. 

CZflifli. — The  employment  of  strands  or 
bands  of  "India-rubber,  in  combination  with 
leather,  by  means  of  grooTcd  or  fluted  rol- 
lers or  crimping  apparatus,  so  u  to  com- 
gate  the  leather  as  described. 

John  Ashwoutb,  of  Bristol,  Manager 
of  the  Great  Western  Cotton-works.  Fbr 
etrtain  imprwemiiUs  m  the  method  of 
preventing  and  remevm^  memitmiUm  in 
eteam  boUere  and  eteam  generators.  Patent 
dated  Maj  29, 1851. 

These  imprOTementa  consist  in  tht  em- 
ployment of  a  certein  compound  of  coal- 
tar,  linseed-water,  plumbago,  or  black-lead, 
and  castile  or  other  soap,  for  the  purpose  of 
preventing  the  formation  on  the  interior  of 
looomotiTC,  marine,  and  other  boilers  of  the 
insoluble  incrustation  caused  by  the  depo8i<- 
tion  of  lime  or  other  impurities  contained 
in  solution  in  fresh-water,  or  of  the  saline 
matters,  such  as  sulphate  of  magnesia  and 
chloride  of  sodium,  with  which  sea- water 
is  impregnated.  The  following  proportions 
have  been  found  by  the  patentee  to  answer 
well  in  practice  t— 33  gallons  of  coal-tar, 
21  gallons  of  linseed-water  (prepared  by 
boiling  with  the  aid  of  steam,  141bs.  of  lin- 
seed in  water,  and  then  straining  to  remove 
the  seeds  and  other  imparities),  51bs.  of 
plumbago  or  black-lead^  and  81bs.  of  ess- 
tile  soap  (for  which  the  common  black  or 
soft  ioap  may  be  substitated^  but  not  with  so 
much  advantage.)  These  ingredienta,  when 
intimately  mixed  together,  form  a  composi- 
tion of  about  the  consistence  of  cream ;  of 
which,  for  a  thirty -horse  power  boiler,  one 
gallon  is  introduced  twice  a  week  (the  steam 
having  been  previously  blown  off)  through 
the  man -hole,  or  any  other  suitable  aperture. 
The  effect  of  the  com|«osition  upon  new  boilers 
is  to  prevent  permsnent  incrustation, — the 
impurities  contained  in  the  water  forming  a 
brittle  and  thin  coating  on  the  interior  but* 


Uoo  of  the  boiler,  which  scales  off  and 
falls  to  the  bottom  of  the  boiler,  from 
whence  it  can  be  swept  out,  or  otherwise 
removed }  while  in  the  case  of  old  incmsted 
boilers  the  deposit  on  the  interior  surfiMO 
thereof  soon  becomes  loosened  and  detached, 
and  may  than  be  easily  removed  by  sweep* 
ing. 

CMn*»11ie  use  of  a  ndztnre  or  com* 
position  of  coal'tar,  linseed-water*  plum- 
bagOt  or  Uaek  leadt  and  castilo  or  otiier 
soap,  for  the  purpose  of  preventing  and  re- 
moving inorustanon  in  •team*boUere,  but 
without  reatriction  to  the  exact  proportions 
of  the  ingredienta  named,  or  to  the  pre- 
cise method  of  using  the  same  above  de- 
fcribed. 

William  Cranb  Wilkiks.  Jbr  eerttttn 
improioemmUe  in  raUwag-h^ere,  Patent 
dated  May  29, 1851. 

These  Improvementa  have  relation  to  auxi- 
liary buffers  to  be  employed  in  conjunction 
with  bufllDg  apparatus  of  any  ordinary 
nature,  for  the  purpose  of  receiving  and  as 
it  were  absorbing  some  of  the  force  result- 
ing fh>m  violent  collisions  or  concussions, 
and  preventing  as  much  as  possible  ita 
transmission  from  the  carriage  stroek  or 
striking  to  the  others  in  a  train. 

These  buffers  are  constructed  of  double 
thicknesses  of  sole-leather,  filled  witii  sea- 
shore sand,  or  granulated  silica,  in  a  per- 
fectly dry  state,  and  are  attached  to  the 
fore- part  of  railway-carriages,  trucks,  or 
wagonsi  between  or  on  each  side  of  the 
ordinary  buffers,  and  are  intended  to  come 
tato  action  only  when  the  ordinary  bulforB 
have  been  driven  back  to  a  greater  extent 
than  would  occur  under  any  other  drcum- 
stances  than  thoie  of  violent  concussion  or 
collision. 

Claim, — ^The  use  of  sand  interposed  as  a 
medium  for  the  reception  of  some  of  the 
force  resulting  from  violent  concussion,  with 
a  view  to  prevent  as  much  as  possible  the 
transmission  of  such  force  through  the 
train. 

Joseph  Ritnolds,  of  Yere- street,  card- 
maker.    J^  improvemenie  in  the  menn- 
faetwrerfearde  utually  denominated  **play* 
ing  earde:'     Patent  dated  May  29, 1851. 

These  improvementa  consist  in  manufac* 
taring  playing  cards  with  their  edges  punched 
and  perforated  to  any  desired  ornamental 
pattern ;  the  pattern  must  be  the  same  on 
both  sides  and  ends  of  the  cards,  and  so 
punched  as  to  coincide  in  all  polnto  when 
the  cards  are  made  up  in  packs. 

Claim, — The  application  to  playing  cards 
of  edges  such  ss  deicribed,  punched  and 
perforated  by  any  description  of  tools 
adapted  for  that  purpose. 
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WOlUm  Exall,  of  Readingi  Berks,  engineer, 
for  improTementB  in  certain  agricaltural  imple* 
mento,  and  in  tteam  engines  and  boilere  for 
driving  tlie  umt.    December  1 ;  six  months. 

George  Lajreoek,  late  of  Doneaster,  York,  but 
now  of  Albany,  New  York,  America,  dyer,  for  im- 
proTementa  in  unhalriug  and  tanning  skins.  De- 
cember 1;  six  months. 

William  Graysofl,  of  Henley-on-Thames,  Ox- 
ford, watch  and  dock-maker,  for  an  odometer  or 
road-measurer,  to  be  attached  to  carriages  for 
•howtng  distaaoes  over  which  the  wheels  pass. 
December  1 ;  six  months. 

Thomas  Burstall,  of  Lee-crescent,  Edgbaston, 
Warwiek,   cItU  engineer,   for  certain   Improred 


machinery  for  manufaeturlng  bricks  and  other 
articles  from  elay  alone,  or  mixed  with  other 
materials.    December  I :  six  months. 

John  Macintosh,  of  Bemers-street,  Middletex, 
ciTil  eoKineer,  for  improrements  in  steam  eogines, 
in  rigging  and  propelling  vessels,  and  fadUtatlng 
their  progress  through  water.    Deoember  4  ;  six 

WllUam  Wood,  of  Oxford^ieet,  Middlesex, 
carpet  manulkcturer,  for  improvements  in  the 
manufietare  and  ornamenting  of  carpets,  rugs, 
and  other  fabrics.    December  4;  six  months. 

James  Thompson,  and  Frederick  Altioe^  of 
Compton-ttreet,  Brunswick  -  square,  bakers,  for 
certain  improvements  in  the  means  of  and  imia- 
ratns  for  heating  ovens.  Deeamber  5;  alx  moras. 
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▲mEICAK  tTlAH  AKD  0A8  mi-KHOtKS, 


[OuB  first  pa^re  exhibits  an  engraving  of  a  new  fire-engine,  which  has  been 
brought  out  in  Philadelphia,  by  a  Mr.  W.  L.  Lay,  and  is  highly  spoicen  of  by  the 
American  press.  We  can  see  no  difference,  however,  between  it  and  that  which 
Messrs.  Braithwaite  and  Ericsson  built,  and  exhibited  repeatedly  at  work  in  London 
some  twenty  years  ago  (see  Mech.  Mag.,  vol.  xii.,  p.  433),  except  this — ^that  the 
engine  is  here  kept  constantly  provided  with  a  charge  of  carbonic  acid  gas  to  put  it 
in  motion  while  the  steam  is  getting  up,  so  that  not  a  single  moment  need  be  lost  in 
moving  it  towards  any  spot  where  its  services  maj  be  required.  The  description, 
which  we  subjoin,  is  that  given  by  the  8eient\fic  American,'] 

A  is  the  truck- frame ;  B  is  a  strong  steam  tubular  boiler ;  C  is  the  water-tank  for 
supply  of  boiler,  and  D  is  the  blower  for  the  fire.  £E'  are  the  wheels ;  F  is  the 
steam  cylinder,  and  F'  is  the  pump  to  throw  water  on  the  fire ;  thu  pump  is  a  rotary 
one,  and  occupies  but  a  small  space.  T  is  the  suction  hose,  and  U  is  the  discharge 
hose,  with  the  nozzle  on  the  same ;  G  and  G'  is  the  steering  gear;  it  consists  of  a 
wheel  above,  having  a  vertical  shaft  with  a  pinion  on  its  lower  end  gearing  into  a 
segmental  rack  to  suide  the  wheels,  and  make  them  turn  easily.  H  is  a  circular 
head  with  indentations  round  it  to  receive  the  c&tch-rod  I,  which  is  pressed  into  the 
indentations  by  a  spring  below,  to  keep  the  pinion  of  the  steering  apparatus  secured 
from  moving  as  required.  KL  are  levers  \  F  is  the  balance  on  the  valve ;  R  is  the 
lever  for  operating  the  valve  of  the  steam  Whistle  Q.  A  is  a  telescopic  smoke-pipe, 
which  can  be  elevated  or  lowered  at  pleasure ;  6  is  the  hose  carriage.  MN  exhibit 
a  combination  of  levers  to  raise  up  the  back  wheels  off  the  ground  when  the  machine 
is  set  to  working ;  to  do  this,  the  attendant  operates  the  lever  L,  which  draws  back 
the  rod  M,  and,  acting  upon  the  joint  N,  lifts  forward  the  support  below,  which 
raises  the  back  wheels  P,  and  holds  up  the  back  end  of  the  engine,  thereby  allowing 
the  wheels  to  act  the  part  of  fly-wheels  to  the  crank  of  the  piston-rod.  'the  rotary 
pump  has  two  eog< wheels,  like  Stewart's  engine,  and  they  are  driven  by  cog  gearing 
attached  to  the  inside  of  the  axle  of  the  driving  wheels:  this  gearing  is  not  repre- 
sented, but  to  those  acquainted  with  mechanical  devices,  the  mere  mention  of  it  is 
enough.  The  engine  is  operated  by  a  lever  to  open  the  throttle- valve  in  the  usual 
way. 

When  the  engine  is  standing  in  the  engine-house,  the  boiler  always  contains  a 
sufficient  quantity  of  water  to  get  up  steam,  and  at  the  same  time  is  charged  with 
carbonic  acid  gas  by  suitable  apparatus,  until  it  contains  sufficient  to  work  the  engine 
for  ten  minuteS)  in  which  time  steam  can  be  raised  to  take  its  place  when  exhausted. 
The  kindling  and  fuel  is  laid  in  the  fire-box  reader  to  be  ignited  in  an  instant.  When 
an  alarm  of  fire  is  given,  the  engineer  mounts  his  seat,  and,  by  opening  the  throttle 
valve,  the  engine  will  insuntly  propel  itself  in  the  direction  of  the  fire,  while  at  the 
same  time  the  kindling  in  the  flre-oox  is  ignited,  and,  the  blower  being  in  motion, 
will  raise  steam  in  time  to  work  the  engine  before  the  gas  is  used  up.  When  the 
engine  arrives  at  the  fire,  bv  merely  choking  the  fore  wheels,  and  pulling  the  lever 
connected  with  the  standards,  the  hind  wheels  will  be  raised  from  the  ground,  and 
act  as  fly-wheels  when  the  rotary  pump  is  put  in  motion  by  letting  on  the  steam. 
The  pump  will  force  three  or  four  hundred  gallons  of  water  one  hundred  and  fifty  or 
two  hundred  feet  high  per  minute,  which  will  extinguish  any  ordinary  fire  in  a  very 
few  minutes.  It  is  intended  to  use  two  3-hor8e  power  engines  to  do  the  work.  The 
whole  will  weigh  about  one  and  a  half  tons. 


LOWX'S  PBOPKLLBR  FATBNT. 

A  Petition  has  been  presented  to  the  builders  and  engineers  for  aUeged  infrlnge- 
Privy  Council  for  the  prolongation  of  the  meats  of  this  Patent,  this  attempt  to  obtain 
term  of  this  Patent,  and  appointed  to  be  a  prolongation  of  the  term  of  the  mono- 
heard  on  the  2nd  of  February  next.  In  poly,  has  prodaced  an  extraordinary  degree 
consequence  of  the  hot  war  which  has  been  of  excitement ;  and  no  fewer  than  nine 
for  some  time  past  waged  agahist  ship-  different  parties  have  given  notioa  of  thai 
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intentioii  to  oppoM  it.  We  gire,  on  •eeount 
of  the  gnat  intoratt  ■ttaehing  to  the  inb- 
ject,  the  Petition  entire  :— 

Mr,  Low9U  PetiHon. 

lb  Me  Queen*i  Most  BxeeUeni  M^}etty 
in  Cotmet'/. 

The  hamble  Petition  of  James  Lowe*  of 
No.  4,  Cherlotte  -  place,  Gntnge- 
road,  Bermondeejy  in  the  countj  of 
Sarrey,  Mechanic. 

Bheweth,— That  your  Petitioner  in  the 
year  1811,  entered  into  the  employment  of 
Mr.  Edward  Shorter,  who,  in  the  year  1800, 
obtained  Letteri  Patent  for  an  invention  of 
a  "  Machine,  or  engine,  for  working  and 
eauriog  the  progretiive  motion  of  shtpi  and 
Testela  of  every  description,  and  of  every 
other  vehicle  in,  or  on  which,  men  or  goods 
are  earried  on  the  water,  as  well  as  on  the 
sea  as  on  lakes  and  inlind  navigation,  or 
canals,  without  the  assistance  of  sails  or 
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oars. 

That  yonr  Petitioner,  in  the  year  1813, 
was  apprenticed  to  him,  and  remained  in 
Bvch  employment  till  the  year  1819,  and 
during  that  time  had  his  attention  directed 
to  the  subject  of  the  propulsion  of  vessels. 

That  your  Petitioner  entered  into  an  en- 
gagement at  sea,  in  the  year  1819,  in  the 
South  Sea  whale  fishery,  and  having  been 
Tory  successful,  he  returned  to  England  in 
1825,  and  subsequently  became  a  partner 
with  the  said  Edward  Shorter,  and  contri- 
buted to  the  expense  of  the  attempts  then 
made  to  render  the  invention  of  the  said 
Edward  Shorter  available  for  the  propul- 
sion of  vessels,  but  all  your  Petitioner's 
money  was  sank  and  lost  in  the  said  eZ' 
periments. 

That  yonr  Petitioner  was  then  obliged  to 
quit  the  said  Edward  Shorter ;  but,  in  the 
year  1834,  returned  into  the  employment  of 
the  said  Edward  Shorter,  who  was  still  en- 
gaged in  his  attempts  at  improvements  in 
the  propulsion  of  vessels. 

That  the  said  invention  of  the  said  Ed- 
ward Shorter  was  repeatedly  tried,  but 
failed  ;  and  was  of  no  practical  utility ;  and 
his  attempts  were  unsuccessful. 

That  your  Petitioner,  in  the  year  1834, 
Invented  certain  improvements  in  propel- 
ling vessels;  but  his  pecuniary  eircum- 
stances  were  such  as  wholly  to  prevent  his 
bringing  his  said  invention  into  public  notice 
without  assistance. 

That  in  the  sutumn  of  the  same  year, 
1834,  yonr  Petitioner  having  been  employed 
by  Mr.  Webster  Flockton,  of  the  Spa-road, 
Bermondsey,  aforessid,  turpentine  mann- 
Ih^urer,  to  eieeute  and  adapt  certain 
machinery,  for  a  somewhat  similar  purpose. 


to  a  model  of  a  boat  on  the  premises  of 
him,  the  said  Mr.  Webster  Flockton ;  your 
Petitioner  applied  to  him  to  be  allowed  to 
make  use  of  the  said  model  for  the  purpose 
of  making  an  experiment  of  his  aforesaid 
invention,  which  the  said  Mr.  Webster 
Fioekton  permitted  your  Petitioner  to  do. 

That  your  Petitioner,  encouraged  by  the 
success  of  the  experiment,  was  induced  to 
apply  to  the  said  Webster  Fioekton  for 
assistance  to  bring  the  same  forward,  and 
to  some  of  his  own  friends  to  supply  the 
necessary  funds  for  obtaining  a  Patent  for 
his  said  invention;  but  was  at  that  time 
unable  to  obtain  more  than  sufficient  to  pay 
the  expenses  of  entering  a  caveat  against 
any  Patent  being  granted  for  the  said  inven« 
tion  to  any  other  person  than  your  Peti- 
tioner, the  necessary  funds  for  which  were 
supplied  almost  entirely  by  the  said  Webster 
Flockton. 

That  yonr  Petitioner  having  been  unable 
to  obtain  any  of  his  friends  to  j^in  him  in 
obtaining  the  said  Patent,  your  Petitioner 
again  applied  to  the  said  Webster  Flockton, ' 
who  shortly  afterwards  succeeded  in  induc- 
ing his  brother,  Thomaa  Metcalfe  Flockton, 
then  of  Potter'a-ftelds,  in  the  county  of 
Surrey,  turpentine  manufacturer,  since  de- 
ceased, snd  John  Addis,  of  Shad  Thames, 
in  the  said  county,  corn-factor  and  granary 
keeper;  William  Mitkin,  of  Broad-atreet, 
Horalydown,  in  the  said  county  of  Surrey, 
surgeon ;  and  Arthur  Davis,  of  Deptford, 
in  the  county  of  Kent,  gentleman,  since 
deceased  ;  to  join  in  and  share  the  expense 
of  making  the  necessary  experiments,  and 
procuring  I/etters  Patent  for  the  said  in* 
vention. 

That,  in  pursuance  of  sueh  arrangement, 
the  laid  Isat-named  parties  in  the  month 
of  February,  1837,  purchssed  a  large  steam- 
boat, called  the  Wizard,  and  went  to  con- 
siderable expense  in  fitting  it  up  with  an 
engine,  and  adapting  such  steam -boat  to 
your  Petitioner's  machinery  ;  and  they  also 
incurred,  further,  very  large  expenses  in 
making  experiments,  and  otherwise,  for  the 
purpose  of  forwarding  such  invention. 

That  in  the  month  of  February,  1838, 
the  said  last-named  parties  were  so  satisfied 
of  the  success  of  the  invention,  as  to  agree 
to  supply  the  funds  for  taking  out  Lettera 
Patent  for  the  same. 

That  on  the  24th  day  of  March,  1838, 
your  Majesty  granted  unto  yonr  Petitioner 
Letters  Pstent  for  his  ssid  invention  under 
tiie  titie  of  "  Improvements  in  Propelling 
Vessels,''  for  the  term  of  fourteen  years. 

That  your  Petitioner,  in  aeoordance  with 
the  proviio  in  the  said  Letters  Patent  in 
that  behalf  contained,  and  within  six 
ealendar  months  next,    and   immediately 
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after  the  date  thereof— namely,  on  the  24th 
day  of  September,  1838,— by  an  instru- 
ment in  writing,  under  his  hand  and  seal, 
did  particularly  describe  and  ascertain  the 
nature  of  the  said  invention,  and  in  what 
manner  the  same  was  to  be,  and  might  be, 
performed,  and  did  cause  the  same  to  be 
enrolled  in  the  High  Court  of  Chancery,  at 
Westminster,  in  the  same  day. 

That  the  said  instrument  in  writing  so 
enrolled,  described  your  Petitioner's  inven- 
tion in  substance  to  consist  in  propelling 
vessels  by  means  of  one  or  more  curved 
blades  set^  or  af&ied  on  a  revolving  shaft 
below  the  water  line  of  the  vessel,  and  run- 
ning in  the  direction  from  stem  to  stem  of 
the  vessel,  each  blade  being  a  section  or 
portion  of  a  curve  or  screw,  which,  if  con- 
tinued, would  produce  a  screw. 

That  the  effect  of  employing  blades, 
being  sections  or  portions  of  a  screw,  is  that 
each  blade  becomes  a  propelling  instrument, 
which  allows  the  water  to  pass  away  in  all 
directions  except  at  that  point  where  the 
instrument  Is  in  full  action ;  hence  there  is 
no  choking  or  holding  the  water  towards 
the  centre  of  motion,  which  is  the  case  in 
using  one  or  more  than  one  turn  of  a 
screw. 

That,  although  the  attention  of  scientific 
men  on  the  continent,  as  long  ago  as  the 
year  i727»  and  in  this  country  during  more 
than  llfty  years  had  been  directed  to  im- 
provements in  the  propulsion  of  vessels — 
speeially,  in  the  first  instance,  with  the  ob- 
ject of  providing  vessels  of  war  with  the 
means  of  motion  by  propellers  under  water, 
out  of  the  reach  of  the  enemy's  shot,  and 
capable  of  being  used  in  all  weathers — and 
latterly,  with  the  view  of  dispensing  with  the 
cnmbrous  paddle-boxes  and  wheels,  and 
other  apparatus  connected  therewith,  so  as 
to  obtain  in  such  vessels  adequate  space  for 
a  complete  broadside  fore  and  aft,  and 
thereby  affording,  both  to  the  royal  and 
mercantile  navies,  a  means  of  propulsion 
safe  from  injury  from  without,  and  free 
from  the  impediments  to  sailing  from  the 
swell  and  surge  created  by  the  paddle-wheels, 
and  the  e ifects  of  the  wind  and  sea  upon 
such  paddle-wheels  and  boxes,  so  that  the 
power  of  steam  might  be  conveniently 
adapted  to  sailing  vessels,  and  applied  as  an 
auxiliary  power  with  great  economy  and 
advantage,  it  was  not  until  several  years 
after  the  invention  of  your  Petitioner  that 
the  success  of  such  means  of  propulsion 
was  established. 

That  your  Petitioner's  invention  has  been 
applied  to  two  ships,  named  the  Adwniurer 
and  the  BtiUmee,  which  were  sent  out  by 
the  Lords  Commissioners  of  the  Admiralty 
to  the  arctic  regions,  in  search  of  Sir  John 


Franklin's  expedition,  and  the  propellers 
were  found  to  answer  admirably  under  cir- 
cumstances which  would  have  b«en  fatal  to 
steam- ships  with  paddle-wheels  and  boxes. 

That  numerous  attempts  had  been  made, 
and  several  patents  obtsined,  prior  to  the 
invention  of  your  Petitioner,  all  of  which 
either  wholly  fsiled  or  were  only  partially 
successful,  until  after  the  invention  of  your 
Petitioner. 

That,  under  these  circumstances,  the  afe- 
tention  of  scientific  men,  and  of  the  engi- 
neers of  this  country,  with  some  few  excep- 
tions hereinafter  referred  to,  was,  about  the 
time  of  your  Petitioner  making  his  invention 
and  obt^ningthe  said  Letters  Patent,  almost 
wholly  directed  to  paddle-wheels  and  the 
improvements  therein,  as  the  means  of  pro- 
pulsion, specially  with  the  view  of  obviating 
the  loss  of  power  from  backwater,  and  of 
preventing  the  vibratory  action  and  redvdng 
the  surge  produced  by  the  paddle-wheel. 

That,  on  or  about  the  22nd  day  of  March, 
1832,  Letters  Patent  were  granted  to  Ben- 
net  Woodcroft,  for  certain  "  improvementa 
in  the  construction  and  adaptation  of  a  re- 
volving spiral  paddle  for  propelling  boats 
and  other  vessels  on  water"  for  fourteen 
years,  the  term  of  which  Letters  Patent  was 
prolonged  by  your  Majesty  for  six  years  on 
the  recommendation  of  the  Judicial  Com- 
mittee of  your  Majesty's  most  honourable 
Privy  Council. 

That,  on  or  about  the  3 lit  day  of  May, 
1836,  Letters  Patent  were  granted  to  Fran- 
cis Pettit  Smith  "  for  an  improved  propeller 
for  steam  and  other  vessels"  for  the  term 
of  fourteen  years,  the  term  of  which  Letters 
Patent  was  alio  prolonged  by  your  Majesty 
for  five  years  on  the  recommendation  of  the 
Judicial  Committee  of  your  Majesty's  moal 
honourable  Privy  Council. 

That,  on  or  about  the  3ist  day  of  July, 
1836,  Letters  Patent  were  granted  to  John 
Ericsson  '*  for  an  improved  propeller  appli- 
cable to  steam  navigation"  for  the  term  of 
fourteen  years,  the  term  of  which  Letters 
Patent  was  also  prolonged  by  your  Majesty 
for  five  years  on  the  recommendation  of  the 
Judicial  Committee  of  your  Majesty's  most 
honourable  Privy  Council. 

That,  on  or  about  the  28th  day  of  No- 
vember, 1840,  Letters  Patent  were  granted 
to  George  Blaxland  for  *'  an  improved  me- 
thod of  propelling  ships  and  veasels  at  aea, 
and  in  navigable  rivers"  for  the  term  of 
fourteen  years. 

That,  notwithstanding  the  greatest  exer- 
tions made  by  your  Petitioner,  and  the  pro- 
prietors of  the  several  Petents  for  inventions 
having  an  object  similsr  to  the  invention  of 
your  Petitioner,  and  from  other  causes  over 
which  your  Petitioner  and  the  persons  asso* 
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cUted  with  your  Petitioner  had  no  controul, 
and  the  circumstances  hereinafter  mentioned, 
the  said  invention  of  your  Petitioner  made 
very  little  progress,  and,  in  fact,  no  remu- 
neration could  be  obtained  from  it. 

That,  in  the  year  1843,  your  Petitioner 
discovered  that  the  said  Patent  so  granted  to 
your  Petitioner  as  aforesaid  had  been  in- 
fUnged  by  Mr.  John  Penn,  of  Greenwich, 
engineer ;  and  application  was  made  to  him 
to  pay  compensation  to  your  Petitioner  for 
such  infringement,  and  to  talce  a  license  for 
the  use  of  the  said  iuTention ;  but  the  said 
Mr.  Penn  declined  to  accede  to  such  appli- 
cation, and  thereupon  an  action  was  brought 
■gainst  him  by  your  Petitioner  in  your  Ma- 
jetty's  Court  of  Queen's  Bench  at  West- 
minster, on  the  17th  day  of  Kovember, 

1843,  to  recover  damages  for  the  said  in- 
fringement, and  to  establish  the  right  of 
your  Petitioner  to  the  said  Patent,  and  such 
action  was  tried  before  the  Lord  Chief  Jus- 
tice Denman,  at  the  Guildhall  of  the  City  of 
London,  on  the  16th  day  of  December, 

1844,  when  a  Tcrdict  was  found  for  your 
Petitioner  on  all  the  issues  raised  therein. 

That,  in  the  following  Hilary  Term 
(1845),  the  Defendant  in  the  sidd  action 
moved  for  and  obtained  a  rule  niti  for  a 
new  trial,  and  the  said  rule  niH  was  standing 
In  the  new  trial  paper  for  argument  until 
the  22nd  day  of  May,  1846,  when  the  same 
was  argued,  and  judgment  was  deferred  until 
the  12th  day  of  June,  1846,  when  the  Court 
made  the  rule  absolute  for  a  new  trial. 

That  notice  of  trial  in  the  said  action  was 
afterwards  given  on  the  25th  day  of  Novem- 
ber, 1846,  and  the  said  action  was  in  the 
paper  for  trial ;  but,  owing  to  the  state  of 
business  in  the  said  Court,  was  not  tried 
until  the  23rd  and  24th  days  of  February, 
1848,  when  a  verdict  was  again  found  for 
your  Petitioner  on  all  the  isaoes. 

That  u  rule  fiM  for  a  new  trial  was  again 
moved  for  and  obtained  on  the  part  of  ihe 
Defendant  in  the  said  action  in  the  following 
Easter  Term,  and  the  argument  thereon  did 
not  take  place  until  the  21  at  day  of  Novem- 
ber, 1848,  when  judgment  was  deferred 
until  the  22nd  day  of  January,  1849,  when 
the  rule  was  made  absolute  for  a  new  trial 
on  payment  of  costs ;  but  the  said  rale  has 
been  subsequently  abandoned,  and  the  ver- 
dict and  final  judgment  entered  for  your 
Petitioner. 

That,  on  the  1st  day  of  May,  1849,  a 
9cir€  facias  was  issued  out  of  the  Petty  Bag- 
oiBce  of  the  Court  of  Chancery,  in  the 
name  of  your  Majesty,  on  the  prosecution 
of  Thomas  Henry  Maudslay,  of  the  firm  of 
Maudslay  and  Field,  the  eminent  engineers, 
to  repeal  the  said  Letters  Patent ;  and  the 
said  icirt  faeiaa  did  not  come  on  for  trial 


until  the  15th  day  of  February.  1850,  when 
it  waa  tried  in  the  Court  of  Exchequer  at 
Weatmlnster,  before  Sir  Frederick  Pollock, 
Knight,  Lord  Chief  Baron  of  that  Court. 

That,  at  the  trial  of  the  said  tdre  faeUu, 
moat  of  the  numerous  abortive  attempta 
between  the  year  1727  and  the  date  of  the 
said  Patent  of  your  Petitioner  were  brought 
forward  in  order  to  impeach  the  novelty  of 
the  iuTcntion  of  your  Petitioner  and  the 
Talidity  of  his  said  Letters  Patent. 

That  the  said  Lord  Chief  Baron  having, 
in  the  course  of  the  case  for  the  prosecution, 
intimated  his  opinion  that,  in  order  to  im- 
peach the  validity  of  your  Petitioner's  said 
Patent,  it  mutt  be  shown  that  the  precise 
combination  and  arrangements  claimed  by 
your  Petitioner  had  been  published  to  the 
world  or  in  public  nse,  the  counsel  for  the 
prosecution  consented  to  a  verdict  being 
taken  against  the  Crown  on  all  the  issues 
joined,  thereby  establishing  the  Talidity  of 
the  Patent  of  your  Petitioner,  each  party 
paying  his  own  costs  and  agreeing  to  certain 
arrangements  in  reference  to  the  pending 
and  threatened  litigation  for  the  infringe- 
ment of  your  Petitioner's  Patent. 

That,  as  part  of  such  arrangements,  it 
was  agreed  that  the  verdict  obtained  by  your 
Petitioner  in  the  said  action  of  Lowe  nerttu 
Penn  should  not  be  disturbed,  but  that  eaoh 
party  should  pay  his  own  costs ;  and  final 
judgment  has  been  accordingly  signed  for 
the  PlaintiiF  In  that  action. 

That  your  Petitioner's  said  Patent-rigfat, 
previous  to  the  arrangement  just  referred  to, 
met  with  every  possible  opposition  at  the 
instance  or  on  the  part  of  the  engineers  and 
the  said  Mr.  John  Penn,  against  whom  the 
said  action  was  brought,  and  the  said  Thomas 
Henry  Maudslay,  as  representing  the  gene- 
ral body  of  engineers  of  the  metropolis  who 
bad  commenced  or  were  about  to  commence 
the  constraction  and  application  of  propellers 
according  to  the  invention  of  your  Petitioner, 
and  of  steam  engines  specially  adapted  for 
such  propellers. 

That  your  Petitioner,  and  others  asso- 
ciated with  him  in  endeavouring  to  intro- 
duce the  said  inTcntion  into  general  use, 
have  always  been  ready  and  willing  to 
grant  licenaea  for  the  use  of  the  said  inven- 
tion on  payment  of  a  reasonable  sum  for 
the  same. 

That,  in  consequence  of  the  opposition 
offered  to  and  the  adoption  of  the  said  inven- 
tion without  license,  sereral  other  actions 
were  necessarily  commenced  for  such  in- 
fringements, and  your  Petitioner  and  the 
others  associated  with  him  Incurred  very 
considerable  expense  therein,  all  which  ac- 
tions, however,  have  been  settled,  or  are  In 
the  coarse  of  settlement,  In  pvrsuaDoe  of 
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the  arraQgement  hereinbefore  and  herdn- 
after  referred  to. 

That  Dumeroas  persons,  associated  toge- 
ther for  the  purpose  of  introdacing  the  im« 
proved  system  of  propulsion  herein  referred 
to,  had  become  interested  in  the  several 
Letters  Patent  granted  to  Bennet  Wood- 
croft,  Francis  Pettit  Smith,  John  Ericsson, 
your  Petitioner,  and  George  Blazland,  as 
aforesaid,  and  at  the  time  of  the  arrange- 
ment above  referred  to  questions  had  arisen 
as  to  an  interference  snd  conflict  of  right 
under  the  said  five  Letters  Patent,  and  the 
Patents  for  Scotland  and  Ireland  for  the 
same  inventions ;  and  it  waa  deemed  advi- 
sable to  unite  the  interests  of  all  parties 
interested  in  your  Petitioner's  said  Patent, 
including  your  Petitioner,  with  the  interests 
of  the  parties  interested  in  the  said  other 
Letters  Patent,  for  other  reasons,  and  espe- 
cially as  the  Lords  Commissioners  of  the 
Admiralty,  and  certain  engineers  who  were 
opposing  your  Petitioner's  Patent,  and  the 
engineers  generally,  would  not  treat  with 
the  parties  interested  in  your  Petitioner's 
Patent  alone,  in  consequence  of  the  said 
parties  so  interested  in  the  above-mentioned 
other  Patents  having  claimed  certain  por- 
tions of  the  merit  of  your  Petitioner's  said 
iofention,  but  more  especially  as  the  Lords 
Commissioners  of  the  Admiralty  refused  to 
entertain  the  claims  of  those  parties  inte- 
rested in  your  Petitioner's  said  Patent  while 
such  claims  on  the  part  of  other  inventors 
were  pending. 

That,  in  consequence  thereof,  an  arrange- 
ment was  proposed  to  be  entered  into,  and 
which  was  afterwards  accordingly  entered 
into  between  your  Petitioner  and  all  the 
other  parties  interested  in  your  Petitioner's 
said  Patent,  and  the  other  parties  interested 
in  the  said  four  other  Letters  Patent ;  that 
tbeapportionmentof  the  money  to  be  derived 
from  the  sale  of,  or  licenses  under  all  or 
any  of  the  said  five  Letters  Patent,  should 
be  referred  to  William  Carpmael,  Esq., 
who  should  ascertain  and  determine  what 
each  party  should  be  entitled  to  as  a  class, 
and  apportion  the  same  accordingly. 

That,  since  the  termination  of  the  pro- 
ceedings in  icire  faeiat  in  February  of  the 
last  yesTi  and  the  arrangements  consequent 
thereon,  several  sums  of  money  have  been 
paid  into  the  common  fund,  agreed  to  be 
eonstitnted  for  apportionment  as  aforesaid ; 
but  the  amount  of  the  sum  so  received 
hitherto,  is  insufficient  to  pay  the  expenses 
and  other  outgoings,  which,  by  the  arrange- 
ment above  referred  to,  was  made  a  first 
charge  on  sneh  fund. 

Tnat  the  amount  expended  on  the  first 
ei  penmen ts,  the  Letters  Patent,  the  legal 
expenseif  and  suodebt  •bA  other  matters  In 


respect  of  your  Petitioner's  said  inventloii 
and  Patent  alone,  in  the  whole  exceeds  the 
sum  of  10,000/.,  and  the  whole  amount  of 
the  proceeds  hitherto  received  in  respect  of 
the  same  does  not  exceed  1 ,000/. 

That  the  parties  interested  in  the  said 
four  other  Patenta  have  expended  a  veiy 
large  sum  of  money  upon  the  said  inven- 
tions, and  the  attempts  necessary  to  intro- 
duce the  same  into  use,  for  which  they  are 
at  present  wholly  without  remuneration. 

That  your  Petitioner  respectfully  submits 
that  by  the  conjoint  efforts  of  the  said 
Bennet  Woodcroft,  Francis  Pettit  Smith, 
John  Ericsson,  George  Blaxland,  and  your 
Petitioner,  and  the  other  persona  associated 
with  them,  a  new  aystem  of  propulsion  has 
been  fully  established,  whereby  they  have 
conferred  a  national  benefit,  the  value  and 
importance  of  which,  both  as  a  primary 
and  as  an  auxiliary  power  in  the  aaving  of 
time,  in  the  certainty  with  which  long 
voyages  are  made,  and  in  the  consequent 
aaving  of  capital,  it  is  difficult  to  estimate. 

That  your  Petitioner  and  the  aaid  other 
persons  who  have  been  instrumental  in 
bringing  forward  and  perfecting  the  said 
invention  of  your  Petitioner,  are  quite  war 
remunerated  for  thdr  exertions. 

That  the  absence  of  remuneration,  and 
the  great  loss  which  has  been  hitherto  sus- 
tained, have  resulted  from  causes  over  whi^ 
neither  your  Petitioner,  nor  either  of  the 
said  other  parties,  had  any  control. 

Thst  the  said  Letters  Patent  so  granted 
to  your  Petitioner,  have,  during  nearly  the 
whole  term  thereby  granted,  yielded  no 
return.  And  your  Petitioner  submits  that^ 
having  regard  to  the  expense  and  laboor 
incurred  in  introducing  the  invention,  an 
exciuaive  right  in  using  and  vending  the  in- 
vention of  your  Petitioner  for  the  further 
period  of  seven  years  in  addition  to  tlie 
term  in  the  said  Letters  Patent  mentioned, 
will  not  suffice  for  the  reimbursement  and 
adequate  remuneration  of  your  Petitioner^ 

That  your  Petitioner  has  caused  adver- 
tisemeats  to  be  inserted,  in  pursusnce  of  th# 
statute  in  that  behalf  provided. 

Your  Petitioner  therefore  humbly  praya 
that  your  Mqesty  will  be  graciously  pleased 
to  refer  the  matter  of  his  Petition  to  the 
Judicial  Committee  of  your  Majesty's  moat 
Honourable  Privy  Council,  to  connder  and 
report  to  your  Majesty  thereon ;  and  that 
your  Petitioner  may  be  heard  before  such 
Committee  by  his  Counsel,  Agents,  and  wit- 
nesses, and  that  your  Majesty  will  be  gra- 
ciously pleased  to  grant  new  Letters  Patent 
for  a  term  of  fourteen  years,  from  and  after 
the  expiration  of  the  term  of  fourteen  years 
granted  by  the  ssid  Letters  Patent  so  granted 
to  yonr  Petitioner  aa  aforesaid,  or  for  mob 
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other  term  u  to  your  M^ettr  thaU  leem 
lit,  according  to  the  ftatutes  m  such  case 
made  apd  proTided, 

And  your  Petitioner  will  ever 
most  humbly  pray, 

Jamxi  Lowi. 


CAPTAIN  ADDieON'i   RAILWAY  SIOHAL* 

D  hai  been  long  finee  nniTenally  ad- 
mitted that  the  ioTcntion  of  a  lignal  by 
whieh  the  pasaenger  traTolling  in  a  railway 
oarriage  ahoold  be  enabled  at  once  to  com- 
mvBimte  with  the  gnard  or  with  the  engine- 
drif  er  was  a  duidiratum^  Many  inttanoee 
haf  e  occurred  in  which  the  eatablishment 
of  inch  a  commnnication  would  haye  pre* 
Tented  the  occurrence  of  much  mischief.  It 
not  unfrequently  happens  that  the  friction 
of  the  iron  azletreei  of  the  wheela  of  a  rail- 
way carriage  produces  ignition  of  the  wood- 
work forming  its  flooring,  and  whilst  the 
train  is  proceeding  it  is  impossible,  sare  by 
the  adoption  of  the  signal  system,  that  the 
guard  can  be  made  aware  of  the  oeeurrenoe  of 
the  fire  until  the  carriage  is  aetually  In  flames, 
by  which  time  probably  the  paasengers 
would  be  burned.  *'  It  is  not  nnUl  a  bishop 
is  burned  that  any  measures  will  be  adopted 
to  pretent  the  rtenrrenee  of  these  acci- 
deeU,"  said  the  Ute  witty  Canon  of  St. 
Paurs  \  and  shortly  afterwards  the  Bishop  of 
Exeter  waa  nearly  burned  to  death  from  the 
ignition  of  the  floor  of  the  carriage  in  which 
he  was  traTcIling  on  a  railway,  and  bis  life 
was  saTed  only  from  the  fortunate  cirettm- 
staoce  of  the  train  stopping  at  a  station 
before  the  Are  had  spred.  An  accident  of  a 
similar  nature  placed  in  jeopardy  the  lirea 
of  Mr.  Paxton  and  his  friends  during  the 
course  of  their  recent  journey  to  Derby,  to 
attend  the  festival  which  the  inhabitanU  of 
that  town  had  given  in  honov  of  their 
townsmen,  the  eonstruotors  of  the  Crystal 
Palace.  It  is  not  long  since  that  during  a 
night  journey  from  Birminghsm,  a  gentle- 
man trsvelUog  in  one  of  Uie  carriages  was 
attacked,  and  nearly  murdered,  by  his  fellow 
passenger,  who  was  suddenly  seised  in  a  fit 
of  raving  madness,  and  who  having  nearlr 
murdered  his  companion,  leaped  through 
the  window  of  the  carriage  whilst  the  train 
wes  proceeding  at  full  speed,  and,  marvel- 
lous to  relate,  escaped  unhurt.  Only  last 
week  two  young  men  leaped  from  a  train 
whilst  it  was  in  motion,  one  of  whom  was 
killed  and  the  other  severely  injured ;  but 
their  fellow-passengers  had  no  means  of 
communicating  the  occurrence  to  the  guard, 
until  the  arrival  of  the  train  at  the  next 
stataoDt  whilst  had  such  communication 
existed,  the  train  might  hare  been  stopped. 


and  the  wounded  man  oouTeyed  at  once  to  a 
place  of  safety,  instead  of  being  left,  as  he 
was,  lying  senseless  on  the  road,  and  in 
oonaequent  danger  of  being  crushed  by 
the  next  train  traversing  the  line  of  rails. 
Scarcely  a  week  passes  that  the  reporta 
from  our  Poi ice-courts  do  not  inform  us  of 
the  punishment  by  fine,-»a  very  inadequate 
punishment  we  admit,  of  some  cowsrdly  mis- 
creant for  assaulting  and  insulting,  females, 
his  fellow-passengers,  in  a  railway  carriage, 
and  so  common  has  this  oflenoe  become,  as 
to  amount  to  a  virtual  prohibition  of  the  tra- 
velling of  females  alone  in  a  railway  carriage 
after  evening  has  set  in.  All  these  facts  tend 
to  prove  how  very  desirable  it  is  that  there 
should  be  established  a  means  of  Instan- 
taneous  communication  between  the  pas- 
seegers  in  a  railway  carriage  and  the  guard 
attending  the  train.  Sevenl  different  plans 
have  been  proposed  to  effect  this  desirable 
object,  but  the  greater  number  of  them  are 
open  to  the  great,  and,  in  the  opinion  of 
afmoat  all  persons  connected  with  the  prac- 
tical working  of  our  railway  ay  stem,  insu- 
perable objection,  that  whilst  they  alarm  the 
guard  they  at  the  same  time  alarm  the  whole 
of  the  passengers,  and  by  the  confusion  and 
commotion  thus  produced  aetually  endanger 
the  safety  of  the  whole.  This  objection  ap- 
plies with  greater  force  to  those  signals 
which  may  be  called  noisy  signals  than  to 
any  othera  ;  and  we  believe  it  ia  to  the  feet 
that  until  very  recently  it  has  been  deemed 
impoulble  to  invent  a  signal  which  shall 
alarm  the  guard  without  at  the  same  time 
alarming  the  passengers,  that  the  objection 
of  the  Directors  of  the  Igreat  majority  of  the 
Railway  Companieato  permit  experiments  to 
be  tried  on  their  lines  is  to  be  attributed. 
That  objection,  however,  has  been  com- 
pletely obviated  by  the  invention  by  Cap- 
tain Addiaon  of  a  signal  which  alarma  the 
guard*^nd  the  guard  alone ;  whieh  is  of  moi- 
ehanism  so  simple  as  to  be  capable  of  being 
always  preserved  in  an  efficient  state,  whieh 
ean  only  be  made  by  a  person  travelling  in 
the  carriage,  which  cannot  be  made  by  him 
without  the  full  cognisance  of  hie  fellow 
passengers,  and  which  indicates  clearly  and 
onmistakeably  the  carriage  from  which  it 
proceeds.  Thanks  to  the  liberality  and  kind- 
ness of  the  Directors  of  the  North  Kent  line 
of  railway.  Captain  Addison  was  afforded  an 
opportunity,  on  Monday  laat,  of  testing 
the  merits  of  his  simple  yet  admirable  in- 
vention: and  nothing  could  be  more  sue- 
cessfttl  than  the  results  of  those  experiments. 
The  day  signal  consists  of  the  springing 
out  from  the  side  of  the  carriage  of  a  large 
iron  flag,  aomewbat  similar  to  that  earried 
by  some  of  our  onmibuses,  which  is  thrown 
out  on  an  iron  arm  to  suck  a  distance  from 
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Ibe  etrriage  aa  to  be  diitinetly  visible  to  the 
gnard,  whoae  basineii  it  is  to  keep  bis  eye 
ooDstantly  aloDg  the  whole  line  of  carriages. 
During  the  course  of  the  journey,  this  sig- 
nal was  given  at  least  a  dozen  times,  and 
was  always  acknowledged  within  two  se- 
conds of  the  time  of  its  exhibition.  The 
experiment  had  been  performed  several 
times  before  any  of  the  passengers  by  the 
other  carriagea  were  at  all  aware  of  what 
waa  going  on,  and  had  it  not  been  that  they 
heard  the  conversation  on  the  subject  which 
took  place  at  the  different  stations  where 
the  train  stopped*  they  would  have  com- 
pleted their  journey  without  being  aware 
that  any  experiments  whatever  had  been 
tried.  The  experiment  with  the  night  sig- 
nal was  equally  saccessfiil.  In  the  night 
signal,  at  the  same  time  that  the  iron  flag 
flies  out,  a  hammer  falls  upon  a  blue  light, 
fltted  up  with  a  percussion  apparatus,  which 
at  once  ignites  the  light,  and  thus  points 
out  the  carriage.  The  success  of  these 
experiments  was  complete,  and  we  congra- 
tulate Captain  Addison  on  having  invented 
a  safe  and  simple  signal,  which  meets  ail 
the  objections  that  have  been  made  to  the 
signal  system,  whilst  it  realises  all  its 
advantages.— iSventN^  Sun, 


t»  SAMUBL  BKEfTHAM'S  BXPSniMSNTAL 
YBSSBLS. 

Entertaing  the  opinion  that  we  are 
ignorant  of  some  of  the  most  important, 
points  of  consideration  in  naval  con- 
struction,* it  will  not  be  supposed  that 
I  wish  to  convey  the  idea  that  Sir 
Samuel  Bentbam  thought  the  experi- 
mental Tessels  he  had  constructed  were 
models  of  perfection ;  but  as  the  form  of 
Uioae  vessels  was  referred  to  in  his  com- 
munications to  the  Admiraltv  as  having 
been  successfully  adopted ,  as  toe  draughts 
of  them,  as  given  by  Cbamock,  are  in 
many  respects  inaccurate,  and  as  their 
form  still  differs  materially  from  that  of 
other  vessels,  short  descriptions  of  their 
form,  taken  from  the  original  draughts 
of  them,  are  now  furnished. 

By  these  draughts,  it  appears  that  the 
Dart  and  the  Arrow  were  128  feet 
8  inehes  long,  whilst  their  breadth  in 
midships,  moulded  at  the  deck,  was  only 
88  feet ;  though  the  sides  of  these  ves- 
sels tumbled  out,  instead  of  retreating 
inwards,  thus  differing  essentially  in  the 
inroportions  of  length  to  breadth  from 

•  Mtck.  Mag.,  Match  90th,  1850. 


vessels  as  theretofore  constructed,  bat 
which  afforded  examples  now  very  gene- 
rally followed  in  vessels  of  erery  descrip- 
tion. Indeed,  the  advantage  in  point  of 
speed  gained  by  great  length  in  propor- 
tion to  breadth,  has  been  so  marked  that, 
at  the  present  day,  the  proportions  ex- 
emplified in  those  sloops  are  frequently 
much  exceeded. 

Another  remarkable  peonllarity  of  the 
experimental  vessels  was  their  sharpme§9 
at  and  towards  the  head ;  thte  innovatioD 
has  also  been  frequently  adcmted.  The 
sharpness,  however,  extended  no  farther 
than  to  within  about  12  feet  of  the  mid- 
dle in  length  of  the  vessel ;  from  thence 
it  took  a  form  barely  curvilinear,  and 
continued  nearly  straight  to  the  middle, 
from  whence  the  form  slightly  receded 
for  another  1 2  feet  aft,  at  whicn  point  it 
much  resembled  that  of  the  fore  part, 
though  not  quite  so  sharp. 

By  giving  great  breaath  for  so  consi- 
derable a  length  in  the  middle  of  the 
vessel,  intern^  space  was  afforded  for 
stowage,  for  accommodations  for  the 
crew,  much  deck -room  for  rigging  and 
roanoeuvrinff  the  Tcssel,  and  ibr  working 
the  guns.  How  far  flatness  of  form  for 
a  great  length  fore  and  afit  of  the  middle 
traverse-line  may  contribute  to  speed,  or 
may  retard  it,  remains  yet  to  be  decided. 
The  question  was  to  have  been  an  early 
object  of  the  experiments  commenced 
in  1880 ;  besides  what  is  said  in  Sir 
Samuers  papers,  in  Nos.  1476  and  1477, 
experiments  for  its  determinatioa  are 
indicated  by  the  sketches  engraved  in  No. 
1295  of  the  Magasine.  These  sketches 
exhibit  differentlengthsof  straight-sided 
models,  intended  to  be  interposed  be- 
tween other  models  representing  diflSb- 
rent  forms  of  heads  and  sterns  of  Tea- 
sels. His  experimental  tcskIs,  which 
were  nearly  straight  for  so  considerable 
a  part  of  their  length,  were  swift,  and 
remarkably  good  sea  boats,  evincing  the 
greatest  superiority  in  bad  and  blowing 
weather:  his  serpentine  or  vermicular 
vessels,  constructed  in  Russia,  were 
remarkable  for  speed,  though  the  mid- 
dle links  were  all  of  them  straight,  those 
at  the  head  and  stern  being  the  only 
sharp  ones ;  it  must,  however,  be  noticed 
that  the  serpentine  vessels  were  used 
only  in  rivers,  he  not  hayina  remained 
long  enouffh  in  the  south  of  Russia  lo 
try  the  effect  of  such  a  form  hn  agitated 


BBNTHAH8   EXPEBIXBNTAL  VES8BL8. 


The  Dart,  the  ArntB,  and  the  Netley 
were  Hlike  in  their  trangTene  leotiiinB, 
their  botloma  in  midthips  nearlf  por- 
tions of  circles  j  they  were  originilly 
farnwlied  with  slidioff  lieeh,  and  when 
tber  were  removed  a  few  inches  of  falae 
keel  were  given  tfaem ;  the  JUitibrooi, 
thoagh  not  designed  for  sliding  keels, 
was  much  of  the  ume  form ;  the  top 
sides  of  all  of  these  venels  tumbled 
oatwarda ;  sn  did  those  of  the  /itd- 
iritig*  and  Ealing,  but  these  schooners 
inalMtd  of  being  nearly  fiat  Imtlomed, 
•  wnre  very  sharp  towards  their  keels, 
A  difference  so  very  great  in  the  form 
of  the  lower  part  of  those  vessels  might 
have  been  expected  to  have  marked  it- 
self  in  their  respective  degrees  of  speed, 
and  In  other  properties  ;  yet  no  diffe- 
rence in  their  quitities  as  fut-sailers 
and  good  sea- boats  was  observed  during 
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the  msny  yctri  they  were  comtantly 
employed  in  severe  service.  Their  power 
of  resisting  straini  from  the  tmintermit- 
ted  firing  of  ordnance  of  great  calibre 
has  been  already  noticed  in  No,  1325 
(p.  63.5),  of  the  Mechanic*'  Ma^atine  I 
GO  have  msny  examples  of  their  other 
good  qualities  been  specifled  in  the  Srst 
pnrt  of  the  Untied  Service  Jourmit  for 
1630,  p.  3S7.  Many  other  still  existing 
documents  might  be  added  to  the  ex- 
tracts given  by  that  jonmal  In  proof  of 
the  superiority  of  those  vessels  ;  but  It 
seems  needless  to  do  so,  since  those  may 
suffice,  and  its  pages  be  so  easily  referred 
to;  in  this  instanoe,  it  may  b«  said, 
much  profit  might  be  derived  from  tliem 
by  persons  seekiog  exsmples  on  which 
to  ground  improvements  in  naval  arehi- 

A  diagram,  showing  a  midship  section 


ItUek^  aeelimi  qf  "  Sadtndgt "  and  ••  BaHnf." 


of  the  Dart  and  the  ArrovJ  having 
already  been  given  in  the  Sfeeh<micr 
Megaiint  lo  shov  their  nearly  semi- 
circular form  of  hull,  a  midship 
•ecUon  of  the  Stdbridge  and  the 
Ealing  is  now  furnished  to  exhibit 
the  sharpness  of  the  boltom  of  these 
schooners,  differing  therefore  widely 
from  the  sloops  in  the  form  of  their  re- 

Xetive  bulls.  The  present  diagram 
I  affords  a  notion  of  the  manner  in 
which  the  Gxed  bulkheads  in  all  the  ves- 
■ela  were  formed,  whereby  they  become 


slruts  and  braces,  contributing  materially 
to  the  strength,  particularly  against 
racing. 

It  must  be  obaerved,  however,  that  an 
exhibition  of  the  advantages  obtainable 
by  the  introduction  of  the  principles  of 
mechanics  in  naval  architecture  waa  the 
chief  object  of  planning  these  experi- 
mental veasels.  The  example  they  af- 
forded has,  doubtless,  led  to  the  great 
improvements  in  point  of  strength  that 
have  since  taken  place  very  generally  in 
the  coDstruotion  of  navigable  vessels: 
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and  as  to  the  economT  ezempUfied  in 
these  vessels,  it  cannot  be  more  foreibly 
evinced  than  it  was  by  the  offer  of  a 
shipbuilder  habituallj  contracting  with 
the  Navy  Board ;  he  was  williog  to  build 
a  frigate  on  Sir  Samuel's  plan  for  8/.  10«. 
a  ton ;  two- thirds  of  the  then  contract 
price  \*  and  a  vessel  for  carrying  water 
in  bulk  planned  by  SV  Samuel,  but  which 
was  strong  enough  to  admit  of  being 
heavily  armed,  was  actually  built  by 
contract  at  Plymouth  for  6/.  10«.  per  ton. 

M.  S.  B. 


OM  TBB   OOMBTnXJOnON  OV  Lm-BOATS. 

Sir, — I  have  read  with  much  gratifi- 
cation the  Report  upon  life-boats,  occa- 
sioned by  the  patriotic  and  humane  steps 
taken  by  the  Duke  of  Northumberland  to 
promote  the  means  of  saving  human  life 
in  cases  of  shipwreck,  and  the  encourage- 
ment given  by  his  6races*s  munificent 
Premium  offered  for  the  best  model. 
*he  Report  appears  well  and  ably  drawn 
np  in  adverting  to  the  many  points  to  be 
coi^ered  in  a  life-boat,  and  directing 
attfition  to  these  considerations.  I  have 
reafl,  also,  a  letter  in  the  Hampthire  Ad- 
vertiser^  of  the  18th  October,  signed 
**  A  Voice  from  the  Goodwin,*'  with  much 
interest  from  the  well-meant  and  many 
sound  remarks  contained  in  it.  Some 
of  the  obserfstions  appear  a  little  at 
variance  with  what  have  been  considered 
requisites, — such  as  buoyant  sides :  and 
the  construction  I  am  about  to  call 
attention  lo^namely,  the  flat  floor, — is 
particularly  objected  to.  These  objections 
1  consider  to  arise  from  not  having  stu« 
died  the  qualities  of  the  build  proposed, 
and  the  means  that  may  be  provided  to 
obviate  the  grand  objection  to  a  flat 
floor — ^namely,  that  of  leeway. 

I  would  observe,  that  the  bend  con- 
struction appears  to  be  the  chief  or  only 
style  of  build  thought  of  for  life-boats. 
No  one  will  gainsay  that  such  construc- 
tion is  adapted  for  boats  generally  for 


*  "  United  Service  Journal/'  1830,  p.  836.  The 
whole  of  this  communication  of  Sir  Samuel't,  <'0n 
the  diminution  of  expenditure  without  impalriDg 
the  efficiency  of  the  Naval  and  Military  Establish" 
ments"  seems  well  worthy  of  perusal. 

The  articles  that  have  appeart-d  in  the  Meekaniaf 
Magazine  relative  to  Sir  Samuel  Bentham'k  ideas 
as  t<i  naval  construction  will  l>e  found  in  the  follow- 
ing Numbers:— No.  1294,  1?95,  1305,  ISi6.  1823, 
132.^  1?2J,  13S(S  1331,  IS37,  13i>3.  l:i65,  1871,  1390, 
1892,  1400,  1101,  H04, 14u6,  H07,  1409,  1419,  1470. 


lightness,  strength,  and  safety,  and  ordU 
nary  purposes.  But  for  life-boats  we 
have  to  consider  the  form  best  qualified 
for  that  particular  service ;  and  I  beg 
leave  to  submit  the  advantages  of  a  boat 
flat- floored  similar  to  a  Thames  punt. 

Such  a  construction  possesses  the 
greatest  power  of  flotation  from  ita  en- 
tent  of  surface ;  and  its  bearing  is  the 
greatest  possible,  all  the  breadth  surfaoe 
eing  brought  to  rest  on  the  water ;  and 
from  the  'same  cause,  alse^  there  is  the 
least  liabilitv  to  upset. 

It  may  be  observed,  that  there  is 
scarcely  an  instance  of  a  punt  being  up- 
set on  the  river.  This  is  a  very  dil^rent 
thing,  however,  from  the  waves  of  the 
sea  and  the  rough  weather  of  a  storm ; 
but  of  these  more  presently,  I  will  now 
first  point  out  the  advantages  of  the  flal- 
floor  construction  for  the  purposes  of  a 
life- boat. 

Fig.  3. 


The  flat  floor  offers,  besides  its  stabi 
lity,  the  best  form  for  internal  flooring 
of  cork, — which  is  the  most  desirable 
material  to  form  the  bottom,  not  being 
endangered  by  staving,  and  acting  as 
floating  ballast  against  air-vessels  above, 
at  the  sides,  ends,  and  under  the 
thwarts. 

The  cork  floor  being  flat,  will  be 
placed  with  the  greatest  advantage  both 
for  floating  and  ballast,  from  its  exposing 
a  large  extent  of  surface,  and  its  weight 
being  placed  at  the  lowest  position  pos- 
sible. A  cork*  floor  of  6  inches  depth 
would  not  immerse  with  the  crew  more 
than  or  near  that  depth,  and  therefore 
either  with  scuppers,  or  delivering  tubes, 
would  enable  the  vessel  to  free  herself 
easily  of  water  when  shipped.  The 
quantity  of  cork  should  be  regulated  by 
what  would  float  the  weight  required  of 
the  boat  and  crew. 


•  Weight  of  cork  taken  at  12  lbs.  to  the  cubic 
foot  would  give  near  100  cubic  feet,  and  1^2  cubie 
feet  would  be  suffldtDt  for  th«  tupport  of  a  craw 
of  eight  n«n, 
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It  U  impoMlble  to  iTnd  ooniiderable 
weight  in  the  coDitniation  of  alife-boU, 
and  cork  appein  to  be  the  llghteit  aod 
ttfeBt  lubBUuiBe  for  the  purpoK.  The 
emplojmeDt  of  water  u  Wlut  appearc 
to  me  a  great  mutake,  a*  it  is  a  oooai- 
Fig.  1.  Kg.  3. 


derable  weight  to  raore,  while  eork  ii 
lerj  light  i  and  it  would  slwa;i  be  man 
eatj  to  moTe  a  boat  filled  with  eork 
tbao  with  water.  Waier  tanka,  taon- 
over,  mutt  weaken  the  boat. 

Oars  or  paddlci  alona,  aad  no  aiib, 
Tig.  4.  Kg.  S. 


■hoald  c*n  be  wed  on  the 
where  a  life-boat  ia  reqoired  {  wlih  the 
excrptioD,  peihape,  of  where  a  long 
dittance  may  have  to  be  reacbrd, — u  in 
the  caae  at  the  Ooodwln  Sandi^  and 
wtMre  Hila  are  uied,  a  lus  or  ipiU- 
■ail  will  be  found  moat  luitable. 


A  life-boat,  with  the  propertiei  e«en- 
tial  for  Mob,  )i  in  a  great  meaaure;  im- 
Btled  for  poMcaiiog  Rood  Milling  quali- 
tiet ;  to  ensure  which,  heavj  baliait, 
placed  at  the  lowest  poaiuon  poMible  for 
HiHiU  oraft,  ii  an  e»»enUal.  _ 

A_life-boat,  therefwe,  nmst,  it  ii  oh- 
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Tioos,  be  mainlj,  if  not  entirely,  depen- 
dent for  propulsion  on  her  oars  or  pad- 
dles; ana  the  flat- floor  construction  will, 
hj  drawing  the  least  possible  water,  give 
the  greatest  faoiiitj  in  passage  through 
the  water,  as  ofl^ering  the  Isast  resistance 
for  weight 

The  sUbilitj  of  the  flat  floor  is  be- 
yond denial,  and  is  demonstrable  both 
praetieaJly  and  theoretically.  We  have 
a  good  practical  example  of  this  in  the 
case  of  the  Thames  punt,  before  alluded 
to,  which  is  rarely,  if  ever,  known  to  be 
upset,  even  in  very  rough  weather.  The 
possibiUtv  of  such  a  casualty  cannot  be 
denied;  but  all  practical  men  that  I 
have  pat  the  question  to,  declare  to  the 
firmness  of  the  punt,  and  the  improba- 
bility of  accident  from  upsetting.  We 
cannot  insure  certainty  in  any  case,  as 
accidents  unforeseen  may  occur ;  but 
our  business  is  not  the  consideration  of 
providing  against  impossibilities,  but 
of  ascertaining  what  construction  of 
life-boat  is  the  most  firm  and  safest,  and 
that  in  which  the  fewest  casualties  are 
known  to  occur, — and  this  appears  to  be 
the  ease  with  the  flat- floor  construction 
of  the  punt ;  we  may  instance,  also,  the 
flat  floor  of  the  sailing  barge  and  sailing 
lighter  of  the  dockyards.  Whoever 
heard  of  the  capsizing  of  one  of  these 
vessels  P  And  here  we  may  observe  that 
the  trial  of  the  flat  floor  is  witnessed  in 
the  roughest  weather,  and  that  it  has  to 
encounter  waves  of  the  heaviest  cha- 
racter of  our  coast;  which  is  evidence 
that  the  flat  floor,  while  firmest  and 
safest  on  the  smooth  water  of  the  river, 
is  equally  so  in  the  waves  of  the  sea. 
We  do  not  say,  we  repeat,  that  the  up- 
setting of  the  flat-floor  build  is  impos- 
sible. We  are  not  considering  impos- 
sibilities, but  what  form  of  vessel  is 
known  in  practice  to  possess  the  greatest 
amount  or  stability,  and  to  be  the  frees 
from  the  danger  or  upsetting. 

This  flrmness  in  a  flat  floor  is  attended 
with  other  advantages  well  worthy  of 
consideration.  It  gives  a  greater  bear- 
ing on  the  side  while  hauling- in  persons 
immersed  in  the  water,  and  while  step- 
ping into  the  boat,  than  any  other  form. 

As  regards  the  comparative  advantages 
and  preference  of  the  flat-floor  build  over 
all  others,  it  may  be  observed,  that  the 
weight  of  such  a  construction  for  the 
particular  service  of  a  life-boat,  is  no 
objection.    It  may  be  heavy  from  the 


strength  required  in  the  timbers  and 
planking  of  the  floor ;  but  even  here  the 
weight  of  the  floor  is  in  some  meaanre 
an  advantage  in  point  of  acting  as  bal- 
last ;  and  weight  in  a  life-boat  is  not  of 
itself  an  objection,  as,  for  the  purposes 
required,  it  is  unavoidable ;  and  if  that 
weight  is  so  placed  that,  from  its  posi- 
tion, it  afibrds  least  resistance  to  pro- 
gressive motion,  it  becomes  the  most 
advantageous  in  point  of  utility  that  can 
be  attained.  The  flat  floor  resting  on  the 
water,  ofiers  scarce  any  comparative  re- 
sistance to  progression,  and  may  be  said 
to  slide  over,  more  than  divide  the  water; 
and,  with  efficient  propelling  force,  gives 
less  resistance  for  weight  than  any  other 
form. 

Boats  or  vessels  built  with  bends  are 
lighter  in  construction,  and  stronger  for 
the  quantity  of  material  used  ;  and  being, 
from  their  lightness,  more  easil v  moved, 
they  consequently  row  better  toan  flat- 
floored  punts.  But,  again,  I  may  ob- 
serve, we  have  not  to  consider  lightness 
and  fast  motion  from  that  cause  alone ; 
we  have  stability,  bearing,  and  fastness 
for  weight,  to  consider;  and,  for  the 
reasons  assigned,  I  submit  that  the  flat 
floor  in  these  points  exceeds  all  other 
constructions  for  tiie  purposes  of  a  life- 
boat. And,  under  these  considerations, 
I  do  not  hesitate  to  say,  that  a  boat  built 
on  the  bend  construction,  with  the  weight 
of  the  additions  required  to  render  her 
safe,  with  the  qualifications  as  a  life- boat, 
will  not  row  lighter  than  the  flat-floor 
construction,  but,  on  the  contrary,  will 
pull  heavier,  from  the  circumstance  that 
she  will  be  immersed  deeper,  by  which 
the  greatest  opposition  of  the  water  is 
incurred ;  while  the  flat  floor,  by  resting 
with  least  depth  on  the  surface  of  the 
water,  will,  weight  for  weiffht,  poll  far 
more  easily  than  a  life-boat  Duilt  on  the 
bend  construction. 

There  is  yet  another  reason  to  be 
assigned  in  favour  of  the  flat  floor  as 
compared  with  the  rounded  bearing  or 
sharp-built  row-boat,  which  is,  that  while 
the  rounder  bottom  rolls  with  the  motion 
of  the  wave  till  the  side  bearing  begins 
to  act,  the  flat  floor  from  the  first,  by  its 
peculiar  bearing,  begins  to  act  in  restor- 
ing the  equihbrium*  of  the  disturbed 


•  I  would  not  have  this  expreMioa  taken  in 
the  eenae  of  quieting  the  waves,  botithat  a  flat  sur- 
face  keeps  the  UqaM  down,  and  emoother  than  a 
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water  of  tbe  wave,  and,  therefore,  from 
resting  more  firmly  and  smoothlj  in  a 
rough  sea  than  a  rounded  bottom  or  sharp 
build,  is  not  so  likely  to  be  turned  over. 
A  boat  may,  nevertheless,  by  an  extra- 
ordinary effeot  of  a  breaker,  or  by  being 
caught  in  an  unpropitious  moment,  be 
rolled  over  by  a  wave,  or  turned  end  on 
end,  as  the  Shields*  boat  unhappily  was. 
The  dimensions  are  the  next  matter 
for  ooDsideration ;  and  I  would  suggest  a 
length  of  not  less  than  80  feet  by  6  feet ; 
perhaps  5i  feet  beam;  depth  from  SU 
feet  to  8  feet  midships,  with  a  sheer  of 
li  or  2  feet,  aocording  to  length ;  and  to 
lake  one- quarter  of  her  length  at  each 
end,  to  form  a  run  underneath  for  head 
or  entrance  into  the  water.    The  sides  I 

Eropose  should  have  a  gentle  bow  or 
end  from  end  to  end,  to  avoid  a  straight 
aide,  and  better  to  meet  concussion  ei^er 
of  a  wave  or  when  falling  alongside  a 
vessel.  Both  ends  flat — ^that  is,  not 
coming  to  a  point,  but  tapering  off  fine 
by  the  run;  and  to  row  single-banked 
oars  or  paddles  of  fir,  short  in  length, 
and  pnlled  from  a  pin  and  gummett,  and 
to  be  steered  bv  an  oar,  and  no  rudder. 
The  underneath  part  of  the  flat  of  the 
floor  I  propose  having  two  parallel  stout 
pieces  of  oak  lengthwise,  to  act  as  sup- 
ports for  running  her  down  a  beach,  and 
for  taking  ground,  and  to  save  the  bot- 
tom, and  act  in  keeping  her  to  the  wind 
when  afloat.  The  appliance  of  the  oars 
or  paddles  on  the  lee- side  in  sailing 
would  be  another  means  of  keeping  the 
vessel  to  the  wind. 

For  air-boxes,  I  suggest  two  modes — 
either  to  have  them  built-in  as  thwarts 
across  the  vessel  above  the  space  for  the 
cork  floor,  with  water-tight  bulkheads, 
and  having  the  sheer  to  form  a  bulwark 
for  safety ;  which  plan  will  have  the  ad- 
vantage that  the  sea  shipped  in  one  com- 
partment will  not  flow  to  the  others,  and 
will  enable  her  the  more  readily  to  rise 
and  free  herself  of  water ;  or,  according 
to  the  other  mode,  two  longitudinal  oases 
running  the  whole  length,  joined  bv  and 
supporting  the  thwarts — the  cases  being 
divided  in  parts  by  close-fitting  inside 
cross  pieces,  giving  strength  and  render- 
ing watertight  divisions  of  the  air- cases. 


rounded  rarface ;  and  to  far  aa  any  giren  space  it 
occopied  by  the  flat  floor,  tho  effect  of  it  it  to  keep 
the  -water  down  and  tmootb,  whieb,  in  a  degree, 
must  have  ita  efltet  even  in  tbe  tmaU  tpace  occu- 
pied by  a  boat. 


The  advantage  of  this  mode  would  be  to 
give  the  vessel  greater  power  of  floatation 
on  her  sides,  and  render  the  cork  more 
efficient  as  ballast.  Both  kinds  of  these 
air-boxes  would  give  an  extra  power  of 
floatation  equal  to  about  20  cwt.  or  80 
cwt.,  or  between  1  and  2  tons.  These 
modes  of  construction  are  shown  in  the 
diagrams  annexed.  In  figs.  1,  2,  and  8, 
A  represents  the  cork  floor,  and  B  the 
air- boxes  as  thwarts  and  bulkheads ;  and 
in  figs.  4  and  5,  A  is  the  cork  floor,  B 
air-boxes  supporting  thwarts,  and  C  seat 
or  foot- board  for  steersman. 

Tbe  observation  that  I  will  here  finally 
make  is — ^risk  and  danger  are  unavoid- 
able, if  we  would  render  assistance  to 
those  shipwrecked  in  a  storm ;  but  hu- 
manity dictates  to  ofSer  every  aid  in  oar 
power  to  our  fellow-creatures  in  distress ; 
and  God  forbid  that  the  feeling  shoald 
ever  be  subdued  in  the  heart  of  an  Eng- 
lishman, or  of  any  human  being.  All 
we  have  in  this  case  to  consider,  is  the 
best  and  safest  means  of  construction  of 
a  vessel  that  will  accomplieh  the  laudable 
purpose  to  which  our  attention  has  been 
attracted,  and  to  which  so  much  public 
attention  has  been  directed  by  the  exam- 
ple of  the  nobleman  at  whose  instance 
the  Life-boat  Committee  was  appointed. 

G.  G.  V. 

London,  Dec.  1, 1851. 


BOTAL  MAIL  STIAM-SHIP    "  AMASOH." 

On  Wednesday  last,  a  trial  took  place 
down  the  river  of  the  jisMtfow— a  splendid 
steam-sbip  built  by  Messrs.  Green,  of  Black- 
wall,  for  the  Royal  Mail  Steam-packet  Com- 
pany, and  fitted  with  engines  by  Messrs. 
Seaward  and  Capel. 

The  Amazon  is  the  largest  steam-ship 
which  has  been  yet  built  on  the  Thames, 
being  of  no  less  than  2,500  tons  bartben. 
Her  length  over  all,  310  feet;  beam,  42 
feet ;  depth  of  hold,  34  feet ;  draught  for- 
ward, 19  feet— aft,  19  feet  9  inches.  The 
saloon  is  moat  capacioos,  and  comfortably 
and  tastefully  fitted  up ;  aod  abaft  of  this  is 
a  ladies'  cabin,  of  a  still  more  sumptuous 
character.  We  were  much  pleased  with  the 
arrangements  for  ventilation ;  but  it  seemed 
to  us  that  there  was  a  deficiency  of  light  in 
the  saloon. 

The  Amason  is  propelled  by  two  beam 
engines  of  the  collective  (nominal)  power  of 
800  horses,  driving  reefing  paddle-wheels 
each  of  89  feet  6  inches  diameter.  The 
cylinders  are  96  inches  diameter,  and  are 
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fitted  with  Se«ward'i  patent  iodaotlon  ttd 
eduction  TalTei;  the  length  of  stroke  10 
9  feet  At  the  measured  mile,  with  a  ilight 
tide  agaiDit  her,  the  Amaxon  steamed  at  the 
rate  of  full  ten  miles  an  hour,  the  enginei 
making  14  strokes  per  minute.  Mr.  Milli, 
the  able  and  experienced  engineer  of  the 
company,  expressed  no  doubt  that,  after  the 
engines  settle  in  their  bearings,  the  ship  will 
steam  upwards  of  twel? e  milee  an  hour. 


PATSNt  LAW. — THK  CA8B  OV  UMR  BT  A 
VORBIOHKB  OV  AN  BNOLISH  PATBNT 
INYBNTION  IN  BNOLISH  WATBBB.-H[eBB 
ANTB  P.  453.) 

F(fe#-CiWme«flort'  Court f  7\MMlay, 
DBOimber  9. 

(Before  Sir  O.  Tvbnbb.) 

Catdwelt  ▼.  Boif.— Caldwell  v.   Vmtdlissingtn.'^ 
Caldmeil  t.  VerUde* 

The  BoiioxTOR-OxMXBAK  and  Mr.  Bao«allat 

proceeded  with  their  arguments  against  the  appli- 
cation for  an  injunction  to  restrain  the  defendants 
in  the  seeond  of  the  abote  causes  from  sailing 
their  Tessels  with  the  screw-propellers  made  in 
•onformlty  with  or  in  imitation  of  Lowe's  patent. 
They  contended  that  Lowe's  patent  was  invalid— 
trst,  because  the  Invention  was  not  novel ;  secondly,, 
because  the  specification  claimed  too  much;  and 
thirdly,  because  it  did  not  sufficiently  describe  the 
nature  of  the  invention.    It  was  not  novel,  for  it 

Speartd  that  Bzamah's  Invention  in  1785  was  on 
e  same  principle.  It  was  assumed  that  the 
screw-propeller  bad  Bo  analogy  to  the  vanes  of  a 
windmill  or  of  a  sm«ke-Jack,  which  was  Bramah's 
invention;  but  this  assumption  was  quite  un- 
founded, and  not  supported  by  the  testimony  of 
any  scientific  witness.  Upon  comparison  of  the 
models,  it  was  very  difficult  to  say  that  the  prin- 
ciple was  no  perfectly  analogous.  Then  the  speci- 
fication was  too  extensive ;  he  claimed  a  patent  for 
the  curved  blades  of  his  screw,  but  he  did  not 
limit  it  to  curved  blades  of  a  screw-like  form ;  that 
was  only  one  mode  of  making  the  screw.  The 
specification  did  not  dalm  a  patent  for  sections  of 
a  screw ;  but,  according  to  the  claim,  the  inven- 
tion might  be  a  perfect  unbroken  screw.  The 
description  went  fVirther,  but  it  had  been  repeatedly 
keld  chat  the  description  could  not  be  imported 
Into  the  claim.  The  claim,  however,  if  not  dis- 
tinct, was  too  broad.  It  claimed  not  only  the 
Uade,  but  the  axis  of  the  screw.  Now,  it  was 
dear  that  the  axis  was  not  new.  The  specificattoa 
was  also  defoctive  in  not  giving  such  a  descrip- 
tion of  the  invention  as  would  enable  a  workman 
to  construct  it.  The  Invention  was  described  as 
**tbe  section  of  a  screw,  which  if  ooatinued  would 
make  a  perfect  screw."  Was  it  possible  to  say 
that  any  artificer  from  this  description  alone, 
could,  with  any  certainty,  have  constructed  a 
machine  having  the  properties  of  the  propeller  In 
question  X  Next  to  the  objection  to  the  validity  of 
the  patent,  came  the  question  of  user  or  posses- 
sion. The  trials  which  had  taken  place  had  in  no 
respect  established  the  right  of  the  plaintiSk.  In 
Hsct,  they  rather  tend  to  throw  doubt  upon  that 
right ;  for  in  every  case  where  a  verdict  had  been 
obtained,  aflUming  the  novelty  of  the  invention, 
the  Court  had  set  aside  the  verdict  as  against 
evidence,  and  granted  a  new  trial,  and,  in  every 
case  in  which  the  specification  had  been  under  the  ' 
consideration  of  the  court  of  law.  that  court  had 
expressed  doubts  upon  -.  its  sufRcieney ;  and  it 
appeared  that  the  plaintlA,  instead  «f  ln?iliBg  any 


ultimate  decision  on  these  points  had  in  all  cases 
avoided  Boch  a  decision  by  settling  their  claims 
with  the  defendants.  Many  pereons  had,  no  doubt, 
submitted  to  the  payment  or  a  small  royalty  rather 
than  Incur  the  expense,  delay,  and  annoyance  of 
a  suit  in  Chancery.  The  engineers,  ICaudsIay  and 
others,  had  willingly  submitted  to  an  arrangement 
by  which  all  the  claims  of  the  severs!  patentees, 
woodcroft.  Smith,  Briesson,  Blaxland,  as  weU  as 
that  of  Lowe,  were  settled  1  and,  for  a  certain  pay- 
ment amounting  to  £l  per  horse- power,  they  were 
allowed  quietly  to  prosecute  the  manufturtvre;* 
ton  the  same  reascm  they  had  paid  ever  to  the 
plaintiffs,  as  representing  all  those  patentees,  the 
guarantee  fUnd  which  they  had  received  f^om  the 
Oovemment.  It  was  quite  obvlens  that  this 
mii^t  be  a  Tory  wise  and  pradenl  airange* 
ment  for  the  engineers,  without  in  any  mea- 
sure affirming  the  validity  of  Lowe's  patent, 
any  more  than  it  established  any  one  of  the  other 
patents  which  were  vested  in  the  plaintUEs.  The 
next  point  was  the  fact  that  the  delbndants  bad 
been  for  two  or  three  years  In  the  habit  of  oslng 
this  invention,  publicly,  without  any  ooooealmeBt; 
and,  believing  themselves  to  be  justified  in  so 
doing,  they  had,  as  the  affidavits  showed,  expended 
large  sums  of  money  in  fitting  their  ships  with 
these  screws.  The  fourth  objection  to  the  motion 
was  one  of  great  public  importance, — whether  the 
Court  would  restrain  the  departure  of  a  foreigB 
ship,  owned  and  manned  by  foreignera,  becaoae 
they  happened  to  have  fitted  to  the  ship  an  inven- 
tion which  was  lawfully  placed  there  In  the  country 
In  whioh  It  was  built,  but  fbr  which  a  patent  had 
been  obtained  in  this  country!  The  principle  did 
not  apply  to  ships;  If  it  could  be  maintained,  It 
must  be  extended  to  every  artide  of  mannJhotnrSk 
Take,  for  example,  Minter's  chairs.  Sappose  a 
person  to  buy  cnalrs  according  to  that  form  and 
model  made  in  t>ari8,  and  that  there  was  no  French 
patent  to  prevent  them  from  being  made  by  any 
person,  might  not  the  purchaser  bring  the  chairs 
which  he  had  so  bought  to  this  country,  and  use 
them  in  his  own  house,  or  In  a  callbs  house,  if  he 
was  a  proprietor  of  such  a  place,  without  being 
subject  to  any  injunction  f  Tne  case  of  a  carriage 
made  abroad  had  been  suggested  In  the  former 
argument,  and  a  multitude  of  aimilar  ceaee  might 
be  supposed.  If  this  right  were  to  be  insisted 
upon  as  against  foreigners,  there  was  no  part  of  a 
Ibreign  ship  of  which  the  owners  might  not  be 
deprived  of  the  use.  One  patentee  might  claim  to 
restrict  the  use  of  the  sails,  another  of  the  cordage, 
another  of  the  rudder,  and  another  of  the  anchor; 
the  ship  might,  as  aeon  ss  it  was  unfortunate 
enough  to  enter  a  British  port,  be  dismasted  and 
broken  up  by  all  these  several  claimants.  The  con- 
sequenod  would  be  that  Ibreign  conntries  would 
retaliate.  They  would  grant  patents  to  their  own 
people,  which  would  operate  equally  in  the  restraint 
of  our  shipping  in  their  ports.  The  defendants  In 
these  cases  would  be  advised  to  procure  imtents  in 
Holland  for  these  screws,  and  the  re^iitt  of  the 
plaintiffs'  success  would  be  that  thev  would  prevent 
the  use  of  the  screw  by  the  defendants  in  this  coui* 
try,  but  they  would  only  exemplify  the  feble  of  the 
dog  in  the  manger,  for  they  might  in  like  manner 
be  restrained  in  Holland  fTom  using  It  themtelvee. 
Where  would  the  interference  of  the  Court  end  t 
Suppose  a  foreign  vessel  fitted  with  the  screw  were 
stranded  on  our  shores ;  the  accident  would  make  the 
parties  amenable  to  the  law  as  an  infringement  of 
the  patent.  In  the  ease  cited  of  "the  University 
of  Oxford  r.  Richardson,"  Lord  Eldon  had  ex- 
pressed himself  to  the  effect  that  there  might,  ttota 
the  necessity  of  the  case,  be  a  nser  of  a  patent  arti- 
cle which  would  not  amount  to  an  iiitrin);ement. 
The  words  of  the  patent  did  not  extend  the  restrio- 


*  For  some  explanation  of  this  combination  of 
parlies,  see  Lowe's  Petition  for  prolongation  of 
his  Patent,  given  in  another  page. 
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tlon  to  foretgn  lubjectt;  It  wm  addTMMd  "to  all 

EraoM.  bodies  politic  and  corporate,  and  other  Her 
^Jesty'v  tabjects;"  and  the  Court  would  not  tano- 
tlon  an  attempt  to  Rive  the  jurisdiction  so  wide  an 
operation^  at  least  until  the  right  had  been  formally 
established  by  a  trial  at  law. 

Mr.  Bonis  was  heard  for  the  defendant  Yerbeek, 
the  defendant  in  the  third  eause. 

Mr.  RoLT,  In  reply,  contended  that  the  argument 
that  a  party  lawfully  acquiring  a  patented  ariide 
abroad  might  use  it  in  this  country*  was  founded 
on  this  fallacy. 'that  although  It  was  true  to  say 
it  was  lawfuUy  acquired  abroad,  if  made  or  bought 
there  for  the  purpose  of  being  used  abroad,  it  was 
not  lawfully  acquired  abroad  If  intended  for  u«e  In 
thU  country,  where  the  rights  of  the  patentee 
were  proteoted.  The  suggestions  of  inconvenience 
with  regard  to  foreigners  were  readily  answered. 
Foreigners,  when  they  came  to  this  country,  were 
subject  to  the  laws  of  this  oonntry.  They  were, 
for  the  time,  sntjects,  amenable  to  the  civil  and 
criminal  Jurisdiction  of  England.  It  had  been 
said  that  foreigners  might  have  been  usmg  a  par- 
ticular Invention  for  many  years,  but,  on  bringing 
It  to  this  country,  it  might  be  found  to  be  the  sub- 
ject of  a  patent,  and  that  it  might  even  happen 
that  the  original  inventor  would  be  himself  re- 
strained from  using  his  Invention  here.  If  the  law 
of  this  country  gave  this  privilege  to  patentem.  It 
was  the  duty  of  the  Court  to  administer  that  law, 
nor  was  there  any  hardship  in  It. 

His  HoxouK  said,  that  the  foreigner  was  de- 
prived of  nothing  he  had  before.  If  he  had  never 
used  the  invention  in  England,  he  could  not  com- 
plain of  being  prevented  flrom  using  it  here,  and, 
If  he  had  used  it  here  before,  there  would  be  no 
patent. 

Mr.  RoiT  then  prooeeded,  by  comparison  of  the 
models  and  drawings,  to  show  that  Lowe's  patent 
and  the  specifications  on  which  it  was  founded, 
were  not  liable  to  the  olijectlons  which  had  been 
insisted  upon  by  the  defendants.  The  defendanu 
in  this  case  did  not  pretend  that  any  Dutoh  work- 
man or  artificer  had  invented  the  machine;  they 
did  not  say  how  they  came  by  the  first  model.  The 
plaintiffs,  therefore,  had  a  right  to  impute  to  the 
defendants  the  knowledge  of  the  souroe  of  the 
inveniiou.  and  that  it  had  emanated  from  Lowe; 
for  that  knowledge  they  might  have  had  if  they 
bad  thought  proper  to  seek  it.  They  did  not  pre- 
tend to  have  been  deceived  by  any  persona,  and 
induced  to  believe  they  had  not  adopted  the 
Invention  of  Lowe.  The  proceedings  in  the 
eourts  of  this  country  had  been  open,  public, 
contested  to  the  last,  until  the  partiea  bad 
found  it  useless  to  contest  any  longer  the  right 
of  the  patentee.  The  compromise  with  the 
engineers,  no  doubt,  was  made  upon  the  con- 
sideration that  they  should  be  indemnified  against 
the  claims  of  all  the  other  patentees ;  but  the  right 
of  the  other  patentees  had  nothing  to  do  with  the 
abandonment  of  the  «cir«/acia«;  the  trial  in  that 
case  turned  upon  the  validity  of  Lowe's  patent 
•lone;  and  that  patent  was  thereby  as  clearly 
established  as  the  submission  of  the  defendants 
could  make  It  With  regard  to  the  difllculties 
which  had  been  suggested  as  to  the  departure  of 
the  vessel,  he  would  not  enter  into  that  question. 
The  plaintiffs  would  so  ihr  concede  the  point.  The 
ships  should  be  allowed  to  depart,  and  not  only 
with  the  screws,  but  should  be  allowed  to  use  the 
screws  fw  the  purpose  of  leaving  the  Bngilsh  seaa. 
They  aaked  for  the  injunction  only  to  lestraln 
them  firom  again  coming  within  the  Jurisdiction 
with  the  patented  propeller. 

The  VicB-CHAVCBLLon.— The  defendants  have 
a  right  to  use  the  propeller  out  of  the  Jurisdiction 
of  the  Court ;  can  I  say  the  ship  shall  not  have  it 
on  board? 

Mr.  RoLT.— IVe  submit  that  you  may.  It  is  the 
only  mode  by  which  the  patent  can  be  protected. 
It  is  impossible  to  follow  the  ahip  and  ascertaiii 


when  the  propeller*  Is  used,  If  the  partiea  are 
aUowed  to  fix  It  for  use.  The  temptation  to  use  It, 
in  easea  of  necessity,  would  be  so  great  that  tt 
cannot  be  supoosed  it  would  not  be  resorted  to. 

The  Yicx-CuAircBLLon.— Can  I  act  upon  the 
•nppoeltion  of  such  a  temptation  t  Tour  right 
would  be  to  an  aetlon  for  damages ;  and  I  ean  onty 
protect  the  legal  right. 

Mr.  RoLT  submitted  that  the  existence  of  the 
serew  propeller  on  board  the  ship  would  be  a  case 
to  go  to  a  Jury,  and  in  which  a  Jury  would  give 
damages,  presuming  that  it  had  been  used. 

At  the  conclusion  of  the  argument, 

His  HoNOirn  said  the  ease  was  one  of  snch  gene- 
nri  importance  and  novelty,  that  he  should  not 
determine  it  without  a  few  days'  consideration* 


gPBCiriCATIONS  OP  SNOLISH  PATSNT8  BN- 
KOLLBD  DURING  TBB  WBBK,  BNDING 
DBCBMBBB.  8,    1851. 

Robert  William  Sibyibr,  of  Upper 
Holloway,  civil  engineor.  For  improve* 
meniM  m  yfeaving  onJ  printing  textUi 
faMes.     Pateot  dated  May  29,  1851. 

Mr.  Sievier's  improTementa  in  weaving 
have  relation  to  the  prodaction  of  certain 
fabrics  to  be  employed  as  substitates  for 
"  Kidderminster/'  or  ''yard -wide"  carpets, 
and  consist  in  the  employment  of  an  addi- 
tion warp*thread,  (which  may  be  of  any 
thickness,  and  composed  of  waste  cotton, 
or  other  inferior  material,  and  which  the 
patentee  calls  the  *' dead  warp,''. from  its 
never  appearing  on  the  face  of  the  fabric,) 
in  combination  with  the  binder  warp,  and 
with  one  or  two  wefts,  according  as  the 
opposite  faces  of  the  fabric  are  required  to  be 
of  similar  or  of  dissimilar  qnalities.  When 
two  wefts  are  employed  the  dead-warp 
never  moves  from  its  horiiontal  position-, 
and  it  then  forms  a  race  for  the  upper  shut- 
tle to  travel  on,  the  lower  shuttle  running 
against  the  under  side  of  the  dead-warp^ 
and  the  shed  being  divided  into  two  parti 
by  the  dead-warp,  and  each  of  the  shuttles 
being  thrown  simultaneously  from  one  side 
of  the  loom  to  the  other.  The  fabrics  thus 
produced  are  of  considerable  substance,  but 
from  their  being  quite  plain  require  to  be 
printed  in  order  to  render  them  applicable 
to  the  purposes  for  which  they  are  intended. 

The  improvements  in  printing  have  rela- 
tion to  oertain  arrangements  for  operating 
on  such  fabrics  as  have  just  been  described, 
or  any  others  requiring  to  be  so  printed.  Of 
these  arrangements,  Mr.  Sievier  describes 
three  modifications.  The  first  of  these  con* 
sists  principally  of  two  flat  rings,  or  cirou- 
bur  tables,  one  above  the  other,  the  upper 
one  carrying  the  printing-blocks,  and  the 
lower  table  the  colour-troughs  and  serving* 
rollers  for  applying  the  colour  to  the  print* 
.ing  surfaces.  These  rings  are  caused  to 
rotate  so  as  to  bring  each  block  suooessively 
over  each  of  the  printing-tables  in  coimee* 
tion  with  the  apparatus  on  which  are  laid 
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the  fabricA  to  be  printed,  and  of  which  there 
may  be  any  desired  nnmber,  aod  while  in 
thii  poflition  the  blocks  or  printing  snrfaces 
are  subjected  to  pressure  from  a  platten 
orer  the  table  actuated  by  cranks  on  a  re- 
volf  ing  shaft,  driven  by  the  same  muchinery 
as  is  employed  to  rotate  the  tables.  The 
fabrics  afker  being  successively  printed  on 
by  eseb  of  the  blocks  in  the  series,  so  as 
to  produce  on  them  a  perfect  pattern  with 
any  number  of  colours  therein,  sre  removed 
by  means  of  a  triangnlar  fnme,  which  has  a 
suitable  intermittent  motion,  and  is  so  con- 
iCructed  as  to  remove  from  the  table  st  each 
partial  revolution  a  length  of  fabric  equal 
to  the  repeat  of  the  pattern. 

The  second  arrangement  differs  from  that 
just  described  in  being  of  a  rather  simpler 
construction ;  in  this  arrangement  the  print- 
ing tables,  instead  of  being  filed  and  acted 
on  by  pressing  surfaces,  are  cansed  the m- 
selvea  to  press  the  fabric  against  the  print- 
ing block  or  engraved  plate  during  its  pai- 
sage  in  juxtaposition  to  the  fabric. 

In  the  third  arrangement,  the  printing  is 
effected  by  the  employment  of  engraved 
rollers,  which  are  supplied  with  colour  by 
other  rollers  dipping  in'o  colour  troughs, 
and  the  pressure  necessary  to  produce  an 
rmpretsion  is  obtained  from  a  third  set  of 
rollers,  between  which  and  the  printing- 
soUera  the  fabric  is  caused  to  pass  on  a 
oitable  blanket  or  carrying  band. 

daiinf.— 1.  The  making  or  production  of 
carpets  and  similar  fabrics  by  meana  of  the 
peculiar  mode  of  weaving  described. 

2.  The  adaptation  of  engraved  plates, 
locks,  or  printing  aorfaoes,  together  nith 
colour  rollers  and  troughs,  and  their  appen* 
dsgea,  to  moveable  rings  or  tables,  which  are 
■Bade  to  rotate  round  a  centre,  and  bring 
each  of  the  said  engraved  plates,  blocks,  or 
printing  surfaces  consecutively  over  the 
fabric  to  be  operated  on,  and  whereby  the 
different  colours,  or  shades  of  colours,  may 
be  successively  applied  thereto  until  the 
pattern  is  completed. 

3.  The  arrangement  of  apparatus  de- 
scribed for  printing  carpets  and  other 
aimilar  fabrics,  or  any  mere  modification 
thereof. 

William  BaiDGsa  AoAica,  of  Adam- 
atreet,  Adelphi,  engineer.  Fbr  certain  tm- 
prwemtuis  m  tki  eoiutrueium  of  roads  and 
waifjwr  iha  tramrit  of  paiMengera,  of  mate* 
rialt  and  qf  good$ ;  aln,  m  bmildingo  and 
in  brid$€9t  and  in  locomotive  en^nea  and 
aarriagee,  parte  qf  which  improvements  are 
applicable  to  other  Uke  parpoees.  Patent 
dated  June  3.  1851. 

CMme, — I.  The  application  to  the  per* 
■sanent  way  of  railways  of  stone-blook 
aleepera  with  bolts  passed  through  them  to 


hold  down  the  raUs  or  chains,  or  bothi  and 
with  or  without  the  intervention  of  timber, 
or  other  similar  elastic  material.  Also,  the 
application  of  longitudinal  or  trsnsverse 
sleepers  secured  to  stone  blocks  by  bolts 
patsing  between  the  blocks  and  secured  to 
timber  or  other  material  by  bolts  pasaing 
between  the  blocks.  Also,  any  similar  ar« 
rangements  substituting  mssses  of  brick- 
work or  cement,  or  concrete,  or  masses  of 
cast  iron  or  metallic  slag,  or  loaded  bozea  of 
timber  or  iron  in  place  of  stone  blocks,  to 
secure  the  rails  firmly,  and  when  required 
elastically,  to  a  sufficient  maM  of  weighty 
ballast.  Also,  the  use  of  side  clampa  to 
secure  the  rail  ends  bolted  below  the  raila, 
and  forming  a  chair  if  preferred.  Also, 
certain  sectional  forms  of  deep  slogle  T  iron 
rails  and  timber  combined  for  permanent 
way,  and  of  laterally  corrugated  or  grooved 
rails.  Also,  the  construction  and  applica- 
tion of  various  forms  of  rails  for  the  per- 
manent way  of  railways  to  produoe  lateral 
and  vertical  stiffness,  formed  of  cast  or 
wrought  metal ,  or  of  both  combined,  and  com- 
bined with  wood  and  formed  of  one  plane, 
or  of  several  pieces  combined  or  bolted,  or 
riveted  together,  and  laid  in  concrete,  or 
in  ballast,  or  with  or  without  sleepers  be- 
neath them,  and  which  are  called  **  Girder 
rails,"  such  girder  rails  having  a  continuona 
vertical  or  partly  vertical  support  lower  than 
the  horisontal,  or  partly  horisontol  bearing 
surface  on  the  sleepers  or  ballast.  Also,  the 
application  to  girder  rails  of  cheek  plates, 
and  angle  cheek  plates  on  one  or  both  sides, 
or  tongue  plates,  or  saddle  or  ehsnnel  platea, 
or  girder  bearers,  or  break  joint,  for  the 
purpose  of  connecting  the  girder  rails,  or 
parte  of  them,  together,  and  making  them 
continuous,  and  combining  them  in  any 
new  form  required.  Also,  a  mode  or  modea  of 
making  curved  rails  by  forming  the  holes  of 
the  separate  horizontal  plates  in  curved  lines. 
Also,  the  application  of  hollow  girders,  or 
rails  as  water  pipes,  or  perfora*c3  as  drain 

Sipes,  and  of  the  various  other  forms  capa- 
le  of  this  arrangement,  by  adding  bottom 
plates.  Also,  the  application  of  elaaiie 
girder  rails,  and  other  analogous  construc- 
tions, to  permit  elastic  yielding  of  the  rail 
without  disturbing  the  ballast  below.  Also, 
the  application  of  longitodinal  or  other 
timber  bearings  beneath  the  broad  horison- 
tal surfaces  or  plates  of  metal,  to  give  ver- 
tioal  stiffness.  Also,  the  construction  and 
application  of  channel  rails  and  of  steel,  or 
steeled  rails,  to  form  such  girder  rails  as  are 
described.  Also,  the  application  of  sine  or 
tin,  or  other  metallic  or  galvanio  covering, 
or  asphalte,  or  bitumuBous  substance,  or 
mineral,  or  other  paint  to  these  girder  rails, 
or  parte  of  them,  to  preserve  them  from 
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oxidation,  applicable  to  other  rails  aUo. 
Also,  the  construction  and  application  of 
portable  railwaySf  or  agricnUnral  or  other 
li|(ht  railways  or  tramways.  Also,  the  ap- 
plication of  a  notched  bar  with  staple  holes. 
Also,  the  application  of  forked  staples,  or 
staples  and  holes,  or  studs  and  holes,  to 
connect  portable  or  other  rails  and  cross 
bars  together,  with  or  without  notches.  Also, 
the  eonftrnetion  and  application  of  elastic 
railways  to  diminish  noise  and  Tibration  in 
streets  or  on  arches,  particularly  adapted  for 
carrying  railways  through  towns. 

2.  Thtf  application  to  streets  or  roads,  or 
garden  walks  or  park  walks,  or  roads,  or  to 
railway  station  platforms,  or  to  markets  or 
other  places  open,  or  partly  open,  to  the 
wwther,  or  for  like  purposes  in  railway 
sleepers  of  peiforated  surfaces  of  wroaght 
iron^  or  cast  iron,  or  other  metal,  stone, 
glass,  slate,  earthenware,  or  other  kimllar 
material,  supported  on  legs  or  ledges,  above 
tbe  surface  of  the  ground,  or  of  the  ordinary 
paTOment,  lo  as  to  permit  dust,  mud,  or 
water,  or  other  extraneous  matter  to  pass 
•way  below,  each  perforation  being  either 
under  cut  boles  of  any  couTenteat  form, 
or  openings  at  the  edges,  or  longitudinal 
openings,  either  east  in  one  pieoe,  or  in 
separate  pieces,  placed  side  by  side,  or  in 
other  conTenient  forms.  Also,  the  applica* 
tion  of  such  surfaces,  or  of  any  common 
grating  laid  in  contact  with  sand,  grayel  or 
other  porous  soil,  so  as  to  give  an  unyield- 
ing, yet  porous  surface.  Also,  the  ap- 
plication of  metal  frames  perforated,  with 
■urfaoes  recessed  nnd  fitted  witb  wooden 
blocks,  or  asphalte,  or  bitumen,  or  oementy 
or  porcelain,  or  glass,  or  tiles,  or  mosaic 
work,  or  artificial  stone  or  similar  matters, 
applied  either  as  ornaments,  or  for  the  pur- 
pose of  prerenting  slipping,  being  likewise 
applicable  to  the  internal  floors  of  buildings, 
rooms,  shops,  and  passage  ways,  or  to  metal 
frames  non-perforated.  Also,  the  applica- 
tion to  perforated  metal  or  other  foot  sur- 
faces, or  to  tbe  openings  of  cool  vaults,  or 
to  areas  or  door  steps  of  advertltements 
showing  open  letters,  or  devioes  to  be  ligLted 
at  night  by  gas  or  other  light.  Also,  the 
application  for  similar  purposes  of  semi- 
transparent  porcelain,  or  of  glass.  Also, 
the  like  sppUcation  of  similar  advertisements 
oast  or  stamped,  or  graven  on  metal  plates 
non-perforated.  Also,  the  construction  of 
an  under  surface  for  carriage  or  horse  roads 
with  flag  stones,  or  slabs,  or  sheets  of  iron 
laid  on  concrete,  and  oonstituting  an  under 
•urfaoe,  on  which  the  perforated  iron  grat- 
ings are  to  be  laid,  or,  if  preferred,  wood  or 
stone,  or  asphalte  or  bitumen.  Also,  tbe 
galvanlxiog  or  covering  with  a  metallic  coat- 


ing or  bitumen,  or  pa^nt,  the  wrought  or 
cast  iron  used  in  these  fbot  or  horfeways  to 
prevent  oxidation. 

3.  The  application  of  a  chain  tension 
network,  and  intersecting  corresponding 
girder«,either  in  a  square  or,cirouIar,  or  other 
form  for  flat  or  slightly- arching  roolb  or 
floors,  thus  distributing  tbe  strain  in  varioua 
direotions.  Also,  the  applteation  of  elastic 
cords,  or  piping  of  gutu  pereha,  eaout- 
ohouc,  or  other  elastic  material  to  make 
watertight  joints,  instead  of  putty,  and  so 
as  to  expand  or  contract  with  tl^  other 
materials.  Also,  this  application  aa^a  like 
purpose  to  stonework  or  woodwork,  gajM- 
rally  to  prevent  the  passage  of  molstiSil. 
Also,  the  application  of  ghMs  brioks,  either  ^If 
plain  or  coloured ,  to  building  purpoees,  tm^k  ■ 
brioks  to  be  dovetailed,  joggled  together,  or 
flieted,  or  tongoed  and  grooved,  or  iiml^ 
larly  connected. 

4.  The  application  of  double  latticet  Of 
diagonal  framinga,  to  Ibrm  rigid  girders  for 
buildings  and  bridges  In  connection  with 
tension  chsins.  Also,  the  appllestion  of 
shear  legs,  to  erect  such  or  similar  girden 
in  their  placea  withoot  a  scaffold,  by  draw- 
ing the  chains  to  a  borixontal  level.  Alaot 
the  construction  and  application  of  ehan* 
nel  plates  to  form  girder  bridges.  Also, 
the  application  of  cast  iron  frames  with  ten- 
sion bars  or  chains,  to  form  girders  fbr 
bridges  and  other  purposes.  Also,  the  con- 
struction and  application  of  links  for  chalna 
for  suspension  or  other  purposes,  in  whieh 
that  part  of  the  link  which  fbrms  the  eye,  Is 
made  thicker  than  the  other  part  of  the  Uak, 
in  order  to  obtain  a  greater  bearing  ■oHhee 
without  increasing  the  diameter  of  the  bolti 
connecting  the  links. 

5.  The  construction  and  use  of  donhle 
tank  engines,  to  be  used  without  a  aepants 
tender  for  fuel  and  water,  such  engines  being 
provided  with  tanks  and  ooke*bozas,  and 
being  capable  of  separation  when  required, 
and  provided  with  moveable  boffers,  so  that 
they  may  serve  for  two  light  loads,  at  two 
separate  tank  engines,  and  the  double  en- 
gines may  be  constructed  with  two  fire-boxet, 
and  two  smoke-boxes,  or  with  a  fire-box  and 
smoke-box  together.  Also  the  applioatloB 
to  locomotive  engines  of  double  ehimneys 
formed  of  double  plate,  with  ahr  between  to 
economise  the  heat  of  draught ;  appHeabla 
also  to  other  engines.  Also  the  conetrue- 
tion  and  application  to  the  piston-rods  of 
four-wheel  tank  engines  of  slide-bars  work- 
ing outside  the  cy  linders,  paraliel  to  tha 
piiton-rods,  and  oonnecteid  with  them  to 
propel  all  four  wheela.  Also  the  oombioa- 
tion  of  a  tank -engine  carrying  its  fuel  and 
water  for  short  distancesi  wiUi  a  separata 
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tender  for  fael  or  water  to  trayd  long  dis- 
tances when  required,  the  tank  of  the  sepa- 
rate tender  being  connected  either  to  the 
tank  of  the  engine  or  to  the  boiler  direct. 
Also  the  use  and  application  of  two  tank 
engines,  carrying  their  own  water,  on  four 
or  six  wheels,  each  connected  together,  and 
with  a  moveable  foot-plate  oyer  the  opening 
between  them,  so  that  one  man  may  drive 
both  the  tank  engines,  the  fire-boxes  being 
both  together ;  these  improvements  in  con- 
necting and  disconnecting  engines  being 
also  applicable  to  locomotive  engines  pro- 
pelled by  other  power  than  steam. 

6.  The  application  of  ooupliog  together 
two  or  more  four  or  six*wheeled  carriages 
or  engines  by  buffer-ro.ds,  or  dowel-rods, 
passing  from  one  carriage-frame  or  engine- 
frame  into  the  other  for  the  purpose  of 
keeping  them  at  one  horizontal  level,  and 
giving  Tcrtical  support,  being  a  yariation  of 
the  mode  of  conpUng  the  donble  carriages. 
Also  the  application  to  railway  carriages  or 
wagons  of  doable  headstocks  and  rigid  truss 
frames    for    the    purpose   of    preventing 
damage  by  buffing  or  traction.    Also  the 
application  of  screw-bolts  to  eonneet  the 
parts  of  iron  under  frames  of  railway  car- 
riages together,  to  give  facility  of  separa- 
tion in  case  of  repairs,  or  for  facility  of 
transport  to  render  them  conveniently  port- 
able.   Also  the  oonstmction  and  combina- 
tion of  the  patentee's  registered  coal-hop- 
per  wagon  to  form  donble  wagons.    Also 
the  combined  construction  of  railway  car- 
riage wheels  with  the  patentee's  patent  rib- 
bed tires,  and  with  single  disc  plates  and 
false  rib  or  double  disc  plates  combined 
vrith  central  cast  or  wrought-iron  cbeek- 
plates,  all  riveted  or  bolted  together  without 
piercing  holes  In  the  tread  of  the  tire.  Also 
the  application  of  angle  iron  riveted  to  an 
ordinary  rail  tire  to  produce  a  rib  to  which 
to  rivet  the  disc  or  discs.    Also  the  appU- 
catioa  of  radial  flat  spokes  in  such  wheels 
instead  of  discs.    Also  the  application  of 
tin  or  other  metallic  coyerings  to  the  sepa- 
rate plates  of  steel,  which  form  laminated 
■prings  for  carriages  on  railways,  so  that 
they  may  be  hermetically  sealed  from  rust. 
Also  the  application  to  railway  carriages 
and  looomoUve  engines  of  improved  sledge- 
breaks,  either  hinged  to  the  axle-boxes  or 
nade  to  slide  on  bars  Inclining  to  the  rails^ 
10  that  the  motion  of   a  screw  or  other 
means  may  cause  them  to  impinge  on  the 
rails;  and  the  same  sledges  will  act  as 
safety  bearers  on  the  rails  in  case  of  the 
breakage  of  a  wheel  or  axle.     Also  the 
application  of  water-tank  wagons  to  water 
luilways  and  prevent  them  being  damaged, 
and  causing  dust  and  wear.  Also  the  appli- 


cation of  moveable  buffer-heads  to  the  ends 
of  carriages  and  engines,  so  that  the  car- 
riages may  be  worked  either  in  pairs  or 
separately. 

Tbomas  Paukbr,  of  Leeds,  broker. 
JTbr  impronewtmiw  m  machinery  for  opern* 
ui^,  elemUnfff  €Hd  preparinff  fibroiu  ntb^ 
slMices,  ond  Jor  mwM^aetwrh%g  foiled 
fiibria.    Patent  dated  June  3, 1851. 

The  first  of  these  improvements  hu  re- 
lation to  a  machine  for  opening,  cleaning, 
and  partially  dressing  tangled,  oonfhsed, 
and  dirty  fibrous  substances,  sndf  as  tow, 
or  tow  waste,  from  hemp,  fce.,  and  for 
opening  and  cleaning  woollen  and  silk 
waste. 

The  machine  consists  mainly  of  an  end- 
less trayelling  sheet,  on  which  the  material 
Is  supplied,  to  be  operated  on  by  the 
teasing  sction  of  rods  or  pins,  suspended 
aboye  the  trayelling  sheet,  or  to  the  smooth- 
ing and  straightening  effect  of  certain  combs 
or  brushes.  The  endless  sheet  is  composed 
of  bars  of  wood.  Iron,  or  other  suitabls 
material,  either  smooth  or  having  their 
surfaces  provided  with  sharp  or  obtuse 
pointed  pins  or  needles,  for  the  purpose  of 
holding  the  fibrous  materials  while  under 
the  action  of  the  teasing  surfaces ;  but  where 
a  greater  amount  of  retention  is  required  to 
be  exercised  on  the  fibres,  the  trayelling 
sheet  is  made  to  receive  clamps  (which  may 
be  removed  at  pleasure),  which  admit  of 
the  carrying  sheet  being  filled  and  emptied 
continuously,  and  which  serve  to  retain  the 
longer  and  straighter  fibres  when  the 
shorter  apd  waste  portions  are  remoyed 
and  swept  away  by  the  action  of  the 
brushes  or  combs. 

The  second  improvement  has  relation  to 
a  machine  for  felting  wool,  hair,  or  other 
feltable  materials,  In  the  which  Uie  same, 
while  undergoing  the  felting  operation,  are 
caused  to  pass  between  the  flat  aurfaces  oi 
two  travelling  sheets,  composed  of  belts  or 
straps,  and  bars  of  wood,  or  other  suitable 
material,  square  or  flat,  which  are  laid  side 
by  side,  close  together,  so  as  to  cover  the 
whole  length  of  the  straps  or  belts.  The 
sheets  are  carried,  one  above  the  other,  by 
rollers,  and  when  in  a  horisontal  position 
are  parallel  to  each  other.  The  bars  which 
form  the  surface  of  the  lower  sheet  are  per- 
manently attadied  thereto,  but  those  of  the 
upper  sheet  are  connected  with  snitable 
means  for  giving  them  a  rapid  reciprocating 
movement  In  a  direction  transversal  to  the 
progressiye  motion  of  the  sheets,  and  it  la 
by  the  action  of  these  bars  that  the  felting 
of  the  materials  under  operation  is  effected. 
The  wool,  for,  hair,  or  other  material, 
having  been  carded  and  doffed  in  the  usual 
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manner,  is  wound  on  a  rollar  tlmnltanoonsly 
with  a  sheet  of  linen,  or  other  conrenient 
material.  The  speed  of  the  take- op  roller 
and  sheet  is  so  regulated  with  reference  to 
that  of  the  doffer,  that  the  felting  materials 
shall  be  delivered  therefrom  in  a  bat,  of  a 
thickness  snitable  for  that  of  the  felt  to  be 
prodoced,  and  the  receiving  sheet  will  of 
course  be  of  a  length  corresponding  to  that 
of  the  felt  to  be  made.  The  roller  with  the 
sheet  and  bat  wound  upon  it  are  then  re* 
moved  to  the  felting  machine,  where  the  ear* 
rylng  sheet  and  bat,  after  having  been  passed 
through  water,  or  other  liquid  or  vaporous 
medium,  are  operated  on  by  the  travdliog 
sheet  in  the  manner  described,  and  the  felt 
thus  manufactured. 

The  third  branch  of  the  invention  has 
relation  to  the  ordinary  paper-making  ma« 
ohinery,  and  oonsists  in  certain  additions  or 
improvements  to  adapt  the  same  to  the 
manufacture  of  a  species  of  felt  by  the 
mixture  of  fibrous  materials  with  glutinous 
or  bituminous  substances,  or  with  pulve- 
rizabie  materials,  such  ss  saw-dusl,  founders' 
sand,  &c.,  for  the  purpose  of  covering 
houses,  ship's  bottoms,  &c.,  and  preserving 
goods  in  packing  cases.  The  fibrous  mate- 
rials employed  in  manufacturing  felt  for  the 
latter  purpose  may  be  of  the  lowest  descrip- 
tion, such  as  burring  machine  waste,  and 
other  woollen  refuse,  as  well  as  tow-waste, 
&c. ;  but  when  the  felt  is  to  be  applied  to 
agricultural  and  building  purposes,  such  as 
the  formation  of  copings,  gutters,  and 
mouldiugs,  a  miiture  of  pulverisable  mate- 
rials is  to  be  employed. 

The  improvements  consist,  firstly,  in  the 
application  of  heat,  either  externally  or  in- 
ternally, by  mesns  of  steam  or  other  heating 
medium  circulating  through  pipes  around 
or  within  the  machine,  or  by  blowing  steam 
direct  into  the  mixture  of  materials  therein 
to  the  rag  machine,  for  the  purpose  of 
keeping  the  glutinous  or  bituminous  mate- 
rials employed  in  as  liquid  a  state  as  pos- 
sible, in  order  to  facilitate  the  incorporation 
and  amalgamation  therewith  of  the  fibrous 
substances  employed  \  secondly,  in  the  use 
of  an  additional  sheet  of  wire-cloth,  placed 
in  a  slightly  inclined  position  over  the  ordi- 
nary pnlp  roodving-sheet  for  the  purpose, 
in  paper-making,  of  more  thoroughly  felting 
the  pulp,  andy  when  glutinous  and  other 
materials  are  employed,  of  spreading  and 
cqualizbg  the  thickness  of  the  mass; 
thirdly,  in  the  application  of  a  roller 
oovered  with  rings  of  cloth,  or  other  ab- 
sorbent spongy  material,  to  the  interior  of 
the  wire  web  aforesaid,  or  to  a  cylinder  of 
the  same  material,  which  may  be  employed 
in  lieu  of  the  wire  web,  for  the  purpose  of 
absorbing  the  moisture  expressed  from  the 


pnlpy  mast  by  the  web  or  eylinder,  which 
moisture  is  removed  from  the  sponge  covered 
roller  by  means  of  a  guttered  doctor  in  a 
slightly  inclined  position,  against  the  edge 
of  which  the  roller  revolves ;  and  fourthly, 
in  the  use  of  a  roller,  covered  with  cork,  for 
carrying  the  upper  end  of  the  inelined  sheet 
of  wire-doth. 

Chim$» — 1.  The  use  of  oscillating  pins 
or  teaaers  in  eonsecntive  ranks,  while  the 
material  is  fed  and  passes  off  in  endless 
supply  I  the  use  of  olamps  for  holding  the 
material  and  the  eombination  of  two  elampsi 
by  which  a  change  is  effected  of  the  part  by 
which  the  material  is  held  i  the  appucatiott 
of  vibrating  plus  or  teasers  to  the  feeding 
sheet  of  batting  machines  or  cards ;  and 
finally,  the  use  of  brushes  of  obtusely- 
pointed  wires  or  pins. 

2.  The  use  of  travelling  flat  Snri\ied8 
which  simultaneously  advance  and  f^lt  the 
bat ;  the  application  of  a  sheet  to  support 
and  guide  the  bat  through  water  or  other 
medium  to  aid  its  felting  properties,  without 
requiring  the  bat  to  be  first  partially  felted ; 
the  giving  of  an  oscillating  movement  to 
the  flat  or  square  felting  bars;  and  the 
method  of  arriving  at  and  equalizing  the 
deaired  thickness  of  the  bat. 

3.  The  use  and  application  of  heat  to  the 
rag  engine,  of  the  additional  inclined  sheet, 
of  the  spongy  roller,  even  if  used  without 
the  additional  sheet  or  wire  cylinder,  and  of 
the  cork  roller. 

John  Hopkimsonk  of  Oxford  -  street, 
pianoforte  manufacturer.  For  improvements 
in  piamqfortee,  (A  communication.)  Patent 
dated  June  3,  1851. 

The  improvements  claimed  under  this 
patent  compiehend*— > 

1.  Certain  modes  of  communicating 
motion  from  the  keys  to  the  hammers, 
applicable  to  horizontal  and  upright  pianos. 

2.  The  application  of  sponge  as  a  cover- 
ing for  the  hammer  heads. 

Specification  Due  but  not  Enrolled, 
CoRNBLius  Altrbd  Jaciuin,  of  Ncw- 
street,  Bishopsgate,  mechanist.  For  tin- 
provementt  in  the  mantj'aclure  of  natZs, 
pinBt  tucie,  tcreicw,  and  other  stmUer 
articki.    Patent  dated  Jane  3,  1851 . 
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Joseph  Harrison,  of  10,  Oxford-square,  Hyde- 
park-gardens,  engineer,  for  certain  ImproTements 
in  iteam  engines.    December  8 ;  six  months. 

Peter  Armnnd  Lecomte  de  Fontainemorean,  of 
Soutb-fltreet,  FinBbury-sqaare,  for  Improvements  In 
the  apparatui  for  kneading  and  baking  bread  and 
other  arUcles  of  food  of  a  similar  nature.  (Being  a 
communication.)    December  8;  six  months. 

Richard  Archibald  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Co.,  of  Flee^street,  patent  agent, 
for  certain  improved  modes  of  applying  electro- 
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dMmical  Mtioii  to  nuumftteturing  pnrposM. 
(Bciog  a  eommniiicatioii.)  DeG«mb«r  8;  lix 
months. 

Richard  Archibald  Brooman,  of  the  firm  of 
1.  C.  Robertaon  and  Co.,  of  Fleet-stteet, 
patent  agent,  for  improvements  iu  thu  mannfoc- 
tore  of  sugar,  hi  the  preparation  of  certain  sub- 
stances for  such  manufacture,  and  in  the  machi- 
nery or  apparatus  employed  therein.  (Being  a 
eommnnlattion.)    Decembers;  six  months. 

Isaac  Alexander,  of  112a,  High  Holbom,  Mid- 
dlesex, biscuit  baker,  for  a  mode  of  preparing  and 
treating  certain  kinds  of  cheese,  whereby  to  ren- 
der the  same  applicable  to  a  variety  of  culinary 
and  other  domestic  purposes.  Decembers;  six 
months. 

Perry  O.  Gardiner,  of  New  York,  civil  engineer 
and  maehtaiist,  for  improvements  in  the  manufho- 
lure  of  malloable  metals  into  pipes,  hollow  shafts, 
railway  wheels,  or  other  analogous  forms,  which 
are  capable  of  being  dressed,  turned  down,  or 
polished  in  a  lathe.    Decembers;  six  months, 

Charles  Cowpcr,  of  Southampton  -  buildings. 
Chancery-lane,  for  improvements  in  separating  coal 
ftom  foreign  matters,  and  in  apparatus  for  that 
purpose.  (Being  a  communication.)   Decembers; 

six  months. 

William  PSdding,  of  the  Strand,  gentleman,  for 
Improvements  in  the  treatment,  manufoeture,  and 
appsication  of  materials  or  substances  for  building 
purposes.    Decembers;  six  months. 


John  Lake,  of  Apsley,  Hertford,  ehrll  engioaar, 
for  improveraants  in  propelling  on  eaaala  and 
rivers.    December  S ;  six  months. 

Thomas  Restell,  of  the  Strand,  Middlesex,  watdi- 
maker,  for  improvements  in  locks  or  fastenings. 
December  S ;  six  months. 

John  Frearson,  of  Birmingham,  for  improve- 
ments in  cutting,  shaping,  and  i^saing  metal  and 
other  materials.    December  10 ;  six  months. 

James  Webster,  of  Iioicester,  for  improvementa 
in  dyeing  gloves  and  other  articles  of  hosiery. 
December  10;  six  months. 

Etienne  Alexander  Armand,  of  Paris,  for  im- 
provements in  the  modes  of  distilUng  and  treating 
organic  substances  and  bituminous  matters,  and  in 
the  treatment  of  their  products,  together  wUh  the 
apparatus  used  for  the  said  porpoaes.  Deoembar 
10;  six  months. 

Alfkped  Vtaioent  Newton,  of  Chancery-lane,  me- 
chanical draughtsman,  for  Improvements  in  dyeing 
textile  fabrics.  (Being  a  communication.)  De- 
cember 10 ;  six  months. 

Thomas  Masters,  of  Regent-street,  coofootioBer. 
for  Improvements  in  obtaining  and  drawing  off 
aerated  and  other  liquids,  and  In  chaining  vess^ 
with  gaseous  fluids,  applicable  to  vessels  for  hold- 
ing solid  matters,  and  siso  as  a  fostening  for  uten- 
sils and  apparatus,  and  in  holders  for  cigars.  De- 
cember II :  six  months. 
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INDICATORS. 
(Patent  dated  June  13, 1851.    Specification  enrolled  December  12, 1851.) 

Spmjkaiiom. 

Firttly,  My  ioTention  hts  relation  to  the  eonstraction  of  boats  generallj,  and  more  espe- 
cially to  the  cUsB  of  boats  called  life-boats  and  to  boati  for  the  transport  of  ordnance  and 
other  heavy  bodies  acroas  rireri  (sometimes  called  pontoons  or  floatij^^  ^|(i%iBB)r  <u>d  con- 
sists in  constmcting  them  in  such  manner  as  to  combine  adeqnata  caoaoty  and  strength 
with  the  property  of  being  collapsible  at  pleasure  into  a  small  cofltipai^  aijol  so  easier  of 
transport  from  one  place  to  another.  Figures  1,  2,  3,  4,  6,  6,  7,  T",  8,  O^'^epresent  the 
details  of  a  life-boat,  bnilt  on  this  principle,  30  feet  in  length  and  jO  in  pread^.  Fig.  1  is 
a  midship  section ;  a^,  a*,  a*,  a^,  g^,  cfi,  a^,  c^  a*,  a^^,  are  «  series  of  longitn^inal  timbers, 
and  b  is  the  keel.  The  timbers  are  all  made  flat  and  broa4 — say  two  indies  in  thickness, 
and  from  eight  to  fifteen  inches  in  breadth ;  and  they  are  jointed  together  at  the  ends  (both 
of  which  are  alike)  by  chain  hinges  of  the  construction  veparately  represented  io  ftgs.  2  and 
3,  and  hereafter  described ;  c,  c,  Cf  c,  e,  c,  c,  e,  e,  e,  is  an  outer  sheathing  or  euTelope, 
composed  of  any  flexible  waterproof  material,  which  is  attached  by  nails  and  cement  to  the 
outer  edges  of  the  timbers,  and  <2,  d,  d,  <f,  df  d,  <2,  d,  an  inner  lining  of  Similar  material, 
which  is  similarly  attached  to  the  inner  edj^es  of  the  timbers.  The  sides  and  bottom  of  the 
boat  are  thus  divided  into  ten  distinct  longitudinal  compartments  or  cells,  which  extend 
lengthwise  from  stern  to  stem,  and  i^re  intended  to  contain  air  drawn  in  through  openings 
at  the  extreme  ends  while  the  boat  is  in  t]^e  act  of  being  expanded ;  e  e  is  one  of  the  thwarts, 
formed  in  two  pieces,  jointed  together  in  the  middle,  one  of  which  pieces  is  also  attached  by 
a  joint  at  its  outer  end  to  the  timber  a*,  and  the  other  is  similarly  attached  to  the  timber  a®. 
^  is  a  stanchion  fixed  upon  the  keel  b  for  the  thwart  e  e  to  rest  upon ;  for  each  thwart  there 
is  a  stanchion  projecting  upwards  through  the  flooring;  ^^  is  the  flooring  or  platform, 
which  is  jointed,  like  the  thwarts,  along  the  midship  line  and  along  the  sides  by  three  or 
four  hinges  (as  shown  in  figs.  8  and  8')  to  the  timber  a'  on  one  side,  and  tfi  on  the  other. 
From  what  has  been  stated,  it  will  be  readily  understood  that,  when  the  boat  is  collapsed, 
the  timbers  will  lie  in  parallel  pianes,  but  assume,  as  the  framework  is  expanded,  positions 
more  or  less  divergent  from  the  centre  line,  or  line  of  the  keel.  When  the  boat  is  shut, 
this  flooring  rises  in  the  middle,  and  stands  up  like  the  roof  of  a  house ;  and  when  open,  it 
drops  down,  and  rests  on  the  timbers  o^,  a',  efi,  a^,  and  on  the  keel  b.  The  thwarts  also 
rise  and  fall  like  the  flooring,  and  all  these  together  perform  the  part  of  extenders  when  the 
boat  is  open.  A  h  are  moveable  stanchions  under  each  thwart,  resting  upon  the  flooring,  to 
give  additional  strength.  The  gunwale  pieces  a^,  a^®  are  sapported  by  stanchions  1 1,  and 
are  set  up  very  taut  by  a  lever  of  the  kind  shown  in  fig.  6.  Fjg.  2  is  a  portion  of  one  of 
the  ends  inside.  L  is  the  stem-block,  being  a  strong  semi-cylindrical  block  of  wood,  which 
is  firmly  attached  to  the  stem  or  end  of  the  keel-piece  turned  up.  Around  this  stem-block 
the  ends  of  all  the  timbers  are  made  to  abut  when  the  boat  is  open,  by  the  directing  action 
of  the  chain-hinge  M  M,  which  then  takes  a  semicircular  curve  ;  but  when  the  boat  is  shut, 
the  chain-hinge  assumes  a  horizontal  position,  or  that  of  e  straight  line  at  right  angles  to 
the  stem,  allowing  the  timbers  to  fall  into  parallel  planes,  as  shown  in  fig.  3.  The  chain- 
binge  M  M,  figs.  2  and  3,  is  made  like  the  chain  of  a  walcb,  but  has  two  straps  from  each 
link  to  grasp  the  timbers  upon  which  they  are  riveted  ;  the  centre  link,  which  is  made  fast 
to  the  stem,  is  the  strongest,  and  forms  the  fixed  point  for  the  parts  on  each  side  to  work 
upon.  Fig.  4  is  a  gunwale  plan  or  view,  showing  the  internal  arrangements ;  e,  e,  e,  e,  are 
the  thwarts  ;  g,  g^  g,  g^  the  platform  or  flooring  ;  c*  c'  are  two  strong  metal  shackles  placed 
upon  two  of  the  hinges  of  the  flooring,  so  that  the  pins  of  the  hinges  pass  through  their 
eyes.  To  these  shackles  the  falls  for  hoisting  up  the  boat  are  hooked,  /',/^y^/^,  are 
other  ring  bolts  on  the  gunwales,  to  which  the  spans  are  hooked,  for  expanding  and  lowering 
the  boat;  LL  are  the  stem-blocks  before  mentioned,  and  A',  A^  A',  A',  are  openings,  with 
plugs  fitted,  through  which  the  air  enters  in  opening  the  boat,  and  escapes  on  shutting  it. 
The  plugs  are  put  in  when  the  boat  is  in  use,  to  keep  the  water  out.  Fig.  5  shows  an  end 
view  of  the  boat  as  it  appears  when  collapsed  and  hoisted  up  under  the  davits,  closely  f rapped 
to,  and  lashed  to  the  ship's  bulwarks  outside  with  strong  gripes. 

Fig.  C  shows,  on  an  enlarged  scale,  one  of  the  gunwale  stanchions  with  its  lever  \  P  is  the 
stanchion  ;  I,  the  lever,  made  of  tough  wood  ;  a^  the  gunwale- piece,  a'  the  second  timber; 
e,  a  thwart.  The  lower  end  of  the  stanchion  P  being  placed  in  the  notch  of  the  lever  I,  and 
the  lower  end  of  that  lever  on  the  end  of  the  thwart,  then  when  pressure  is  made  in  the 
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direction  of  tbe  bitot  m  ■■  to  bring  the  two  pEceet  I'  ind  I  togetber,  »  rerr  great  expanding 
fbroe  ii  obtained,  whilit,  immedi&talf  on  puiing  the  centre  or  itraigbt  line,  the  lever  I  fliei 
home  iga<n>t  the  itknchioD  P,  where  It  remiioi.  Figi.  7  and  7'  show  the  eort  of  binge 
wed  /or  tbp  thwarts  tnd  flooring  along  tbe  centre  line ;  the  pin  a  i*  withdrawn,  aqd  the  two 
parts  i  and  i  ieparstMl ;  each  part  ha*  tiro  Itrapi  to  grasp  tbe  wood  which  1|  pot  betwHil 
then ;  tbej  are  then  riveted  ti>gether. 


1°.  '°-tl'::°zl:° 


Figt.  8  aad  8*  exhibit  tbe  hind  of  binge  need  for  the  ontar  enda  of  tbe  thwarti  |  <  i*  the 
pin;  it  the  Krspi,  wbiob  are  rfratad  on  to  the  ende  of  the  (hwarts  at  their  edges  ;  e«  tbe 
two  ere-bolti,  which  are  aerewed  into  tbe  nnle  dd,  imbedded  in  tbe  limbert.     A.  similar 

el  to  that  jut  deecribed  is  adopted  for  tbe  flooring.  The  nimber  of  timbera  aied  in  a 
t  of  thia  ooDBtraclion  ma;  be  varied  ;  so  also  ms;  tbe  nomber  of  coverings,  both  oetaide 
■>d  inside  t  the  capscitf  of  tbe  beat  may  liltewiae  be  Increased  h}  diminiihing  its  alr-eella 
by  bringing  tbs  ouler  and  inner  coieringi  Dearer  together,  or  by  dispensing  with  tbe  inner 
one  al'jigather  when  the  boat  ta  not  intended  for  a  lifc-baat.  Almoat  any  llnea  may  be  fol- 
lowed in  respact  of  the  general  form.  As  before  stated,  any  flexible  wstertlgbt  material 
may  be  nsed  for  the  covering ;  hnt  I  give  tbe  preference  to  Hrang  thick  felt,  coated  with 
India-tabber.  Strong  bands  or  webs  may  be  passed  ronnd  tbe  frsmework  in  Ibe  direction 
of  the  riba,  to  give  additional  strenglb.  Tbe  lieel  aboald,  however,  be  added  after  the  webs 
aid  oloth  are  pnt  on.  Tbe  boat  ia  fnrniabed  with  two  or  more  bilge-keeli,  or  plecea  pu  on 
onlside  the  covering  on  the  edges  of  the  timbers  a*,  a',  a*,  ■',  &a.  {fif.  1.)  He  edges  of 
tbe  timbera  a',  a*,  a'",  a*,  are  oovered  with  hattent  of  wood,  aliant  ifaree'^nartere  of  an 
inch  thidi,  and  all  tbe  edges  of  tbe  timbera  npon  which  tbe  oorering  ia  faataned  are  defended 
by  attipi  of  copper  ootiide  all. 
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It  remtins  to  ezpUin  the  mode  of  lowering  a  boat  of  thia  description  into  the  water, 
and  of  hoisting  it  np.  And^t/,  to  lower  the  boat :  Sappose  it  to  be  fhipped  to  the  ship's 
balwarks  outside,  and  firmlj  lashed  thereto  with  the  gripes,  which  would  then  bear  the 
whole  weight,  then  the  falls  or  tackles  of  the  davits  being  rigged  in  the  nsnal  waj  are 
attached  to  spans  hooked  into  the  gunwale  ring-bolts  ready  to  reoeiTe  the  weight  of  the 
boat ;  the  gripes  are  then  cast  oflf,  when  the  boat  falls  on  to  the  spans,  and  by  its  own 
weight  expands.  When  it  thus  flies  out  and  open,  the  thwarts,  the  flooring,  and  the 
stanchions  all  at  once  drop  into  their  places,  and  air  is  at  the  same  instant  drawn  into  the 
cells ;  the  boat  may  then  be  immediately  lowered  into  the  water. 

To  hai$t  tip  th»  boat,  the  process  is  as  follows :  The  boat  being  brought  alongside  the 
Tcssel,  with  the  masts  and  oars  lashed  to  the  thwarts,  the  plugs  of  the  air-holes  are 
remoTcd,  and  the  gunwales  lowered  by  unshipping  their  stanchions,  and  tricing  all  the 
stanchiona  under  the  thwarts  ;  the  tackles  are  then  hooked  to  the  shackles  ;  the  first  pull 
raises  the  centre  of  the  flooring,  on  which  the  whole  boat  collapses,  and  may  be  hoisted 
up  shut 

A  modification  of  the  preceding  method  of  oonstrnction  is  represented  in  figs.  9  and  10, 
whereby  the  same  may  be  adapted  to  the  pnrpoae  of  floating  bridges  or  pontoons.  Fig.  9 
is  a  transverse  section  of  a  boat  constructed  according  to  tUs  modification  in  its  extended 
state  ;  and  fig.  10  an  end  view  of  it  when  collapsed,  a  a  is  the  platform,  one  half  of  which 
is  made  fast  to  the  gunwale  timbers  od  each  side ;  when  the  boat  is  collspsed,  these  pieces 
stand  apart  and  parallel  to  each  other,  as  in  fig.  10  ;  when  expanded,  they  come  into  one 
plane,  as  in  fig.  9,  and  their  inner  ends  touch  each  other,  and  rest  on  the  upright  support 
b,  which  projects  upwards  from  the  midship  timber  b^,  being  secured  to  the  top  of  thia 
support  by  a  strong  staple  d,  which  projects  from  it  between  tbem  ;  e  is  a  bar  or  wedge  of 
wood  or  iron  which  passes  through  the  staple,  and  keeps  both  ends  down,  ce  are  two  sup- 
ports which  abut  against  the  midship  timber  b,  and  are  secured  laterally  to  the  platform  at 
d^  d^t  these  supports  serve  to  stifTen  the  boat  and  keep  it  extended  ;  they  may  also  be  pro- 
longed upwards  in  a  diagonal  direction,  so  as  to  abut  against  similar  pieces  of  the  next 
adjoining  boat.  At  the  extreme  ends  of  the  platform  there  are  strong  hooks  and  eyes  to 
unite  it  to  those  of  the  adjoining  boats.  The  length  of  platform  carried  by  each  boat 
would  be  about  15  feet,  the  breadth  of  each  boat,  when  expanded,  about  8  feet,  and  ita 
length  12  feet  or  14  feet ;  the  breadth  of  platform  8  feet.  The  thickness  of  the  platform 
being  3  iochea  in  its  side  rails,  and  that  of  each  of  the  other  timbers  bein/;  about  ]^  inch  ; 
tlie  thickness  of  the  whole  when  collapsed  would  be  about  16  inches,  so  that  four  of  them 
would  be  carried  vertically  upon  a  cart  or  wagon  5  feet  4  inches  wide. 

The  coverings  should  be  made  of  the  same  material  as  the  life-boat,  first  before  described, 
and  may  be  one,  two,  or  more  in  number.  These  boats  would  be  expanded  by  hand,  say 
by  three  men  at  each  end  of  the  platform,  after  which  they  might  be  launched.  A  keel 
e'  and  bilge-pieces  //  should  be  put  on  to  defend  the  boat  when  on  ahore.  The  platform 
may  also  be  made  detached  from  the  boats,  and  put  on  when  they  are  launched.  The  same 
arrangement  of  chain-binge,  stem-block,  and  air-holes,  would  be  suitable  for  pontoons,  as 
adopted  in  the  case  of  the  life*  boat,  first  before  described. 

Steondly.  My  invention,  in  so  far  as  relates  to  instruments  for  sounding,  consists  in  the 
improved  instrument  for  the  purpose  represented  in  fig.  11.  a  aaa  is  a  gutta-percha  tube 
of  about  one  quarter  inch  external  diameter,  and  about  one-sixteenth  of  an  inch  internal 
diameter,  and  drawn  to  these  dimensions  when  cold.  This  tube  may  be  of  any  required 
length,  and  serves  both  as  line  and  as  a  communicating  pipe  between  the  lead  C  and  indi- 
cator 8.  The  lead  C  is  of  any  form  externally,  and  within  it  there  is  a  chamber  open  at 
bottom,  which  contains  a  bag  b  of  India  rubber  attached  to,  and  communicating  with,  the 
tube  a,  a,  a,  a.  The  indicator  B  consists  of  a  frame  of  wood,  to  which  is  attached  a  glaas 
tube  e  and  a  graduated  scale  /,  the  tube  a,  a,  a,  a,  communicating  with  the  lower  end  of 
the  tube  e,  through  a  small  stop-cock  g. 

Now  the  bag  b  of  the  lead,  and  the  whole  of  the  tube  a,  a,  a,  a,  are  filled  with  a  fluid 
lighter  than  sea-water  (which  may  be  obtained  by  diluting  sea- water  with  freah).  Supposing 
the  specific  gravity  of  the  water  in  the  initrument  to  be  to  that  of  sea- water  as  72  :  73,  I 
place  the  aero  point  of  the  scale  of  the  indicator  at  the  level  of  the  sea,  or  at  the  water-line 
of  a  vesael.  Tbe  lead  is  then  hove,  and  aa  it  descends,  the  water  will  rise  in  the  indicator 
(assuming  the  stop- cock  to  be  open)  one  inch  for  every  fathom,  becanse  one  fathom 
(or  72  inches)  of  sea-water  outside  the  bag  and  tube,  will  support  73  inches  of  the  lighter 
water  inside.  Thus,  for  every  fathom  of  depth,  there  is  an  inch  of  water  in  the  indicator. 
Bat  aa  an  indicator  more  than  4  feet  long  (the  length  for  48  fathomi)  would  be  inconve- 
nient, one  of  more  luitable  dimenaiona  is  shown  in  fig.  12. 
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H«rethe  ftlui-(Qb«  >'<' ii  tomsd  op  b«iow,  >ad  tarmiaiitea  in  ■  bulb  i,  like  a  oommaii 
barometer,  tbe  balb  and  bend  of  Ibe  talw  canUln  mercury  )  the  tube  ",  a,  a,  a,  mi  barorr, 
ii  httened  to  the  neok  of  the  bulb  at  c,  all  air  ii  eidaded,  ind  tbe  water  rata  apoa  tbe 
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one-twflfth  as  bigh  ag  in  the  former  case,  and  thus  one  inch  of  mercary  will  indicate  an 
iiDm«*^8ion  of  tweWe  fathoins»  or  an  indicator  4  feet  long  will  measare  any  depth,  not 
ezceedinfir  576  fathoms ;  but,  if  required,  another  tube  can  easily  be  added  above  that  on 
the  indicator  by  slipping  a  small  piece  of  vulcanised  India-rubber  tube  over  both  ends  when 
greater  depths  are  to  be  sounded. 

Another  arrangement  that  will  be  found  extremely  convenient  for  moderate  depths  Is  to 
use  the  same  apparatus  with  an  indicator  like  fig.  12,  with  only  air  in  the  bag  6,  and  tabe 

a,  a,  a,  a.  As  the  bag  descends,  the  air  will  be  compressed  in  the  tube,  and  force  up  the 
mercury  in  the  indicator.  This  has  the  great  advantage  of  being  independent  of  position ; 
that  is,  the  indicator  need  not  be  placed  at  the  water-line. 

Thirdly. — My  invention  consists  of  an  improved  instrument  for  indicating  the  rise  and 
fall  of  water.  It  is  constructed  on  the  same  principle  as  the  instrument  last  described,  the 
indicator  being  fixed  either  on  shore  or  in  a  moored  vessel  and  tised  as  a  tide  gauge, 
the  scale  being  graduated  proportionally  for  salt  or  fresh  water,  according  as  the  case 
may  be. 

Fourthly, — My  invention  eonaists  of  an  faistfumerit  for  lileertaining  and  indicating  the 
rate  of  currents,  being  an  adaptation  to  that  purpose  of  the  perpetual  log,*  for  which  former 
letters  patent  for  England  were  granted  to  me  of  date  l9th  of  December,  1849.  Fig.  13 
is  a  side  elevation  of  this  instrument  A  is  a  strong  metal  cylinder  about  10  Incbes  long, 
closed  at  both  ends  and  divided  into  two  chambers,  b  and  c,  by  a  diaphragm ;  dd\%%  bow- 
piece  of  a  long  oval  form,  which  carries  the  cylinder  and  has  eyes  at  the  sides  to  recetro 
two  squall  projecting  trunnions.  The  lower  chamber  c  is  partly  filled  with  lead  or  other 
metal,  which  serves  to  keep  the  cylinder  alwaya  in  a  vertical  position,  while  a  flat  plate,  or 
tall- piece  e,  keeps  it  always  in  one  direction  when  sunk  in  a  current.  The  lower  chamber 
of  the  cylinder  has  an  aperture  in  the  after  part,  tix.,  the  side  from  which  the  tailpiece  pro- 
jects, and  the  upper  chamber  baa  a  similar  aperture  directly  opposite  to  it.  Close  to  the 
diaphragm  there  is  a  small  simple  projecting  frtnn  each  chamber,  and  to  these  nipples  are 
attached  abort  pieces  of  flexible  hose,  g  and  A,  which  at  the  arch  of  the  bow- piece  (f,  are 
respectively  connected  with  two  gutta-percha  tubes,  «  e  and/y,  like  that  used  in  the  sound- 
ing instrument  before  described.  These  tubes  constitute  the  communication  between  the 
cylinder  and  the  indicator,  as  well  as  answer  the  purpose  of  lowering  and  raising.  I,  the 
indicator,  is  a  glass  tube  bent  into  a  U-shape,  and  half  filled  with  mercory,  each  link  being 
filled  up  with  fresh  water.  The  gtitta-percha  tubes  and  the  chambers  being  also  filled  with 
water,  the  whole  of  the  parts  are  connected  together  by  inserting  the  ends  of  the  tabes, 
armed  each  with  a  piece  of  vulcanized  rubber,  into  the  open  ends  of  the  glass.  The  cham- 
bers, b  and  e,  have  a  piece  of  sponge  in  each,  saturated  with  water,  to  prevent  the  entrance  of 
air  when  not  in  use,  and  keep  the  tubes  always  full.  The  two  gutta-percha  tubes  are 
**  parcelled"  together.  The  scale  on  the  indicator  is  graduated  like  the  scale  of  the  perpe- 
tuid  log  before  referred  to,  and  is  made  to  slide,  so  ^s  to  be  placed  with  its  sero  mark  level 
with  the  lower  surface  of  the  mercilry> 

To  use  this  instrument  the  indicator  may  be  fixed  or  held  in  the  hand  #hile  the  cylinder 
is  hove  into  the  current ;  it  sinks  o^  its  own  weight,  or  a  lAid  k  may  be  added  if  necessary 
below.  The  cylinder  remains  verticSl,  and  the  tailpiece  keepi  the  aperture  of  the  chamber 
b  in  the  direction  meeting  the  curr^t,  and  that  of  c  in  th^  ^Hlntrary  direction.  Thus  we 
have  a  positive  force  in  chamber  bt  ihad  a  negative  one  in  dbatnber  c,  which  acting  along 
the  tubes  move  the  mercury  and  indicftis  the  rate  of  the  ciirrent.  To  ascertain  the  rate  of 
current  at  any  given  depth,  it  is  only  n^ssary  to  combine  this  instrument  with  either  of 
the  sounding  instruments,  ii  before  described. 

Fig.  14  represents  another  form  of  apparatus  for  indicating  rates  of  current  adapted  more 
particalarly  for  vessels  when  moored.  The  sf^ise  coftstruction  of  way-tube  with  its  positive 
snd  negative  water  pipes  is  used  in  this  instrument,  as  in  my  perpetual  log,  but  instead  of 
the  water  pipes  a  and  b  being  connected  above  with  air-vessels,  they  are  united  respec- 
tively with  two  strong  inverted  syphons  of  glass,  A  and  B,  half  filled  with  mercury.  One 
limb  of  each  syphon  is  filled  up  with  water  over  the  mercury,  where  the  water  tubes,  a  and 

b,  likewise  full  of  water,  are  connected  with  them.  Upon  the  other  surfaces  of  the  mercury 
are  two  glass  weights,  e  and  d,  with  small  lines  or  strings  e  and  /  attached  to  them,  which 
pass  round  the  sheaves  of  the  indicator  I,  which  is  provided  with  a  circular  dial  and  index- 
hand  g.  The  arrangement  of  sheaves  is  shown  in  fig.  15  ;  A,  t  are  sheavea  moving  on  fixed 
axes  i  J  j  i*  the  sheave  on  the  pivot  of  the  index-hand,  k  and  /  are  two  sheaves,  side  by 
side,  attached  to  a  compensation-weight  m.  The  string  passes  over  h  under  /,  over  j,  under  k 

*  Described  In  vol.  111.,  page  501. 
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and  OTer  t.  Thus,  any  force  which  acts  eqaally  and  similarly  on  the  mercury  in  both  syphons 
at  the  same  time,  must  affect  both  the  strings  eqaally,  and  the  compensation  weight  m,  will 
rise  or  fall  accordingly  wiihoat  moving  the  index-band  ;  bat  the  current  acting  in  contrary 
ways  upon  the  two  chambers  of  the  way-tube,  and  therefore  upon  the  two  weights,  the 
index  hand  is  turned  according  to  the  rate  of  current.  Tbe  scale  is  proportioned  to  the 
size  of  the  theave  on  tbe  pivot  of  the  index-hand. 

And  having  now  described  the  nature  of  my  said  iuTention  in  the  several  parU  thereof! 
and  in  what  manner  the  same  it  to  be  ilerformed,  t  declare  that  the  improvements  which  I 
claim  are  as  follow : — 

Ftnt.-^t  claim  the  constructing  of  boats  in  the  msnner  represented  in  figs.  I,  2,  3,  4, 
5»  6,  7f  7",  8,  8\9  and  10,  and  before  described,  that  is  to  say,  in  so  far  as  regards  the 
jointed  framework,  and  the  arrangements  and  combinations  whereby  the  same  is  made  to 
expand  ancl  collapse'  as  required,  and  in  expanding  or  ooUapsiog  to  fill  or  empty  the  air« 
ceils  (ivhere  such  cells  are  used). 

Second. — I  claim  the  improved  sounding  instrument  represented  in  fig.  11,  and  before 
deseribed,  in  so  far  as  regards  the  employment  of  the  diff^erence  in  specific  gravity  between 
the  sea>water  and  that,  of  a  lighter  fluid  contained!  in  a  tube  communicating  therewith,  to 
show  at  all  times  the  depth  of  such  sea-water ;  as  also  the  modifications  of  the  same  repre- 
sented in  fig.  12,  and  before  described. 

Third. — I  claim  the  improved  instrument  for  indicating  the  rise  or  fall  of  water,  or  ti<le 
gauge,  as  before  described. 

Fimrth.^1  claim  the  instrument  for  ascertaining  and  indicating  the  rate  of  currents, 
and  also  the  modification  thereof,  respectively  represented  in  fig.  13,  and  figs.  14  and  l5, 
and  before  described. 
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We  quote  the  following  judicious  and 
fbreible  observations  on  the  decision  in  this 
ease  froBs  tbe  Scienti/ie  A.meriean:  — 

**  The  aetion  was  for  an  infringement  of 
Morse's  patent  by  tbe  Telegraph  line  from 
PUkdelphia  to  Baltimore.  This  line  has 
becA  tersaed  the  '  Bain  Line,'  because  a 
chemical  telegraph  was  employed  on  it. 
There  waa  also  a  local  arrangement  of  bat- 
tery, the  invention  of  Mr.  Rodgers,  used  on 
it.  The  eomplainants  alleged  that  all  the 
patents  of  Morse  were  infringed  by  tlie  de- 
fendants; viz.,  electro-magnetic  action,  e 
local  battery,  and  Morse's  Chemical  Patent. 

"  We  have  looked  over  the  evidence  given ; 
it  forms  two  huge  volumes ;  and  we  cannot 
but  feel  that,  in  relation  to  the  practical  de- 
▼elopmrat  and  discofery  of  the  principles 
embraced  in  the  £lectro-magnet  Telegraph 
of  Professor  Morsei  onr  eevntry  is  more  in- 
debted to  Professor  Joseph  Henry  than  any 
other  living  nan,  and  he  has  neither  received 
the  public  credit  nor  honour,  which  are 
justly  his  due,  much  less  any  remuneration 
for  his  invaluable  discoveries.  He  was  the 
first  man  in  the  world  who  moved  machinery 
by  an  Eleetro-ssagnet ;  and  he  Is  the  inven- 
tor of  the  *  Electro  .magnet'  to  do  this, — and 
without  this  Morse's  Telegrsph  would  yet 
be  in  oblivion. 

*'  The  decision  rendered  smounts  to  this, 
—  Morse  made  the  first  '  Recording  Tele-* 
graphs,'  therefore  every  re€ordim§  telegraph 
is  aa  infringement  of  Morse's  patent  We 
have  1  different  ophuon,  and  believe  that  we 


V.  BAIN,  (see  ante,  P.  435.) 

can  prove,  by  good  logic  and  plain  facts,  ttiat 
the  said  opinion  of  Judge  Kane  is  incorrect. 
Let  us  quote  his  opinions  fairly : — 

'I  *  Morse's  patent  of  1840,  in  all  iU 
changes,  asserts  his  title  to  two  distinct  pa- 
tentable subjects ;  tbe  first,  founded  on  the 
discovery  of  a  new  art ;  the  second,  on  the 
invention  of  the  means  of  practising  it. 

**  *  That  he  was  the  first  to  devise  and 
practise  tbe  art  of  recording  language,  at 
telegraphic  distances,  by  the  dynamic  force 
of  the  electro-magnet,  or,  indeed,  by  any 
agency  whatever,  ia,  to  ou^  minds,  plain 
upon  all  the  evidence.  , 

*' '  The  third  patent  is  for  tbe  chemical 
telegraph.  We  do  not  propose  to  enter  on 
the  discussion  of  this.  The  subject  of  it 
is  clearly  within  the  original  patent  of  Mr. 
Morse,  if  we  have  correctly  apprehended 
the  legal  interpretation  and  effect  of  that 
instrument.' 

**  The  Chemical  Telegraph  of  pain  and  the 
Eleotro-magnet  Telegiaph  of  Morse  are  to- 
tally different  inventions,  and,  in  our  opinion, 
the  Chemical  Telegraph  did  not,  does  not, 
and  cannot  infringe  Morse'4  patent.  Tbe 
invention  of  Mr.  Morse  consists  in  this, 
that  he  transmits  messages  to  a  distance 
using  the  mechanical  action  of  an  electro- 
magnet to  do  so,  by  making  marks.  It  con- 
sists in  nothing  more,  and  is  no  less,  and  is 
a  beantiful  invention,  and  we  would  not 
ruffle  a  single  plume  which  justly  belongs  to 
its  inventor.  The  Chemical  Telegraph  con- 
sists in  transmitting  messsges  to  a  distance^ 
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not  using  mechanical  action,  but  chemical 
action  to  do  so.  by  making  marks.  The  one 
telegraph  cannot  do  what  the  other  does  at 
all.  Morse's  telegraph  may  be  compared  to 
the  action  of  chiselling  oat  letters  on  a  plate; 
Bain's  to  etching  them  out.  Morse's  telegraph 
is  indebted  to  the  Electro- magnet  to  make 
the  marks :  Bain's  uses  no  magnet  at  all. 
Morse's  marks  are  made,  not  by  the  direct 
current  of  gaWanism  from  a  battery,  but 
the  secondary  current  force  of  a  magnet : 
Bain's  marks  are  made  with  the  current 
direct,  using  no  secondary  current  force. 
The  batteries  of  the  two  are  also  different. 
We  cannot  conceive  how  any  man,  possess- 
ing the  best  scientific  skill,  can  fail  to  per- 
ceive that  the  two  telegraphs  are  as  different 
in  essence,  principle,  action,  construction, 
operation,  and  the  effects  produced,  as  light 
and  darkness.  The  great  error  in  the  de- 
cision, in  our  opinion,  consists  in  overlook- 
ing the  fact  that  the  Recording  Telegraph 
is  not  an  art  in  the  general  sense,  but  only 
a  branch  of  it.  TeUgrapking  is  an  art,  and 
signalling  and  making  telegraphs,  of  which 
there  are  many,  are  but  branches ;  the  deci- 
sion rendered,  makes  the  recording  tele- 
graph tantamount  to  the  whole  art,  it  there- 
fore over-rides  all  the  testimony  adduced, 
and  hence  the  two  huge  volumes  of  evidence 
might  as  well  have  been  kept  in  the  drawers 
of  the  defendant's  counsel,  without  sub- 
mitting it  at  all ;  in  fact,  the  evidence  is 
shabbily  treated,  and  former  dicisioos  of 
other  courts,  totally  different,  are  jauntly 
passed  over.  The  plain  error  of  the  deci- 
sion, to  our  view,  lies  in  the  first  paragraph 
we  have  quoted.  There  can  be  no  such  a 
thing  aa  an  art  apart  from  a  process,  and 
the  very  word  recording — this  adjecitve-^ 
relates  to  the  process,  it  qualifies  the  aett 
and  lawyers  should  always  have  the  organ  of 
comparison  large  enough  to  distinguish  the 
difference  between  the  act  and  an  act. 
What  is  an  art?  Simply  a  process  or 
manner  of  doing  a  thing ;  recording  mes- 
sages, without  any  reference  to  the  means 
of  doing  so,  is  a  mere  abstraction — like 
an  abstract  soldier  without  a  gun,  blade, 
bayonet,  or  any  kind  of  arms  whatever.  The 
common  and  true  understanding  of  the 
term  "  aW"  is  the  manner  of  doing  a  thing. 
Thus  we  have  the^r/  of  printing  in  general ; 
but  it,  like  the  different  telegraphs,  em- 
braces different  processes,  all  of  which  are 
distinct  in  themselves,  and  entirely  different 
inventions.  We  have  the  art  ot  wooden- 
block  printing  (the  oldest),  the  art  of  move- 
able-t  jpe  printing,  copperplate  printing,  and 
lithographic  printing.  These  are  all  totally 
separate  and  diatinct  arts,  but  still  they  are 
all  embraced  in  '  the  art  of  printing  gene- 
rally considered.'      Judge  Woodbury,  in 


his  decision  in  the  Morse  and  House  trial, 
in  Boston,  1850,  held  an  art  to  be  just  as 
we  have  expressed  it — a  process  or  means 
of  doing  a  thing,  not  a  mere  abstraction,  as 
in  the  recent  decision,  raised  up  into  a  prin- 
ciple, and  which,  if  once  admitted  into  our 
Federal  Courts,  will  destroy  every  principle 
of  equity  in  them  whatever. 

«  There  are  two  patentable  principles  in 
Morse's  patent :  one  is  the  art,  process,  or 
means  (we  use  the  word  art  as  it  is  under- 
stood in  common  usage,  vis.,  to  be  the  way 
of  doing  a  thing)  of  sending  telegraph  mes- 
sages ;  the  other  the  product  of  the  art,  the 
recorded  message,  which  is  the  same  as  the 
word  '  manufacture,'  in  the  old  laws. 

**  Our  definition  of  Morse's  legal  claims  is 
radically  different  from  that  expressed  in  the 
decision  quoted.  Judge  Kane  defines  the 
product  or  manufacture  to  be  the  art ;  we, 
the  process  :  hence  he  makes  the  manufac- 
ture or  product  cover  different  processes 
and  other  products — whereaa  a  product,  la 
the  eye  of  all  law,  is  specific  and  inflexible^ 
the  least  variation  from  which  is  a  different 
product  (manufacture) ;  and  this  is  what  wie 
believe  of  the  recorded  messages  of  the 
Magnetic  Telegraph,  and  every  other.  He 
considers  the  product  or  messages  prodaeed 
by  the  Morse  telegraph,  to  be  patentable— 
so  do  we ;  for  we  believe  the  word  '  manu- 
facture,' in  the  old  patent  law,  covers  this. 
But  neither  the  action  nor  the  message  pro- 
duct or  manufacture  of  the  Chemical  Tide- 
graph  are  like  those  of  Morse's  telegraph ; 
they  are  entirely  different.  There  is  n 
greater  difference  between  the  two  tele* 
graphs,  in  every  point,  than  there  is  between 
the  two  printing  arts  or  prooeases  of  move- 
able type  printing  and  lithographic  printing 
-^both  recording  arts,  but  distinct  Inven- 
tions. 

"It  is  the  duty  of  our  courts  to  judge 
every  question  upon  its  real  merits ;  the 
legal  rights  of  any  man,  if  they  are  not  a 
day  old,  are  just  as  sacred  as  those  of  one 
hundred  years  old ;  and  if  our  courta  do 
not  view  questions  in  this  light,  then  law, 
with  them,  is  a  mere  question  of  privilege, 
rather  than  of  right  and  justice. 

'*  There  is  not  the  least  resemblance^  ia 
any  respect,  between  the  inventions  of 
•Morse  and  Bain,  and  surely  it  cannot  bo 
equity  to  take  away  from  one  man  that 
which  he  has  invented,  entirely  distinct  and 
different,  and  give  it  to  another  who  nerer 
invented  a  principle  of  it ;  yet  this  is  what 
the  recent  decision  has  done.  In  reapect  to 
the  complaints,  we  could  not  consoientiottaly 
feel  easy,  in  being  awarded  property  that 
did  not  belong  to  us ;  but,  with  the  author 
of  the  '  Bridge  water  Ethical  Treatise/  we 
think  this  is  one  of  the  questions  which. 
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betwaea  man  tad  man— the  complainant 
and  the  defendant — ^will  jet  be  settled  before 
a  higher  tribanal  than  that  of  an  earthly 
court. 

"  We  feel  deeply  for  those  against  whom 
the  decision  has  been  rendered,  for  we 
honestly  and  conscientionsly  believe,  with- 
out any  disparagement  to  Professor  Morse's 
inTcntion,  that  Um  inrentor  of  the  Chemical 


Patent  has  been  deeply  wronged,  and  his 
property,  in  every  sense  of  the  word,  has 
been  awarded  to  those  who  have  not  the 
least  moral  right  to  it.  We  could  not,  in 
conscieace,  feel  easy  with  sach  a  decision  t 
if  we  were  in  the  complainant's  place.  Tlie 
decision  does  not  affect  the  Merchants' 
Bain  lines  in  this  Stete." 
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My  dear  Sir, — It  has  long  been  a  desi- 
deratum  to  obtain  what  Lord  Bacon  states 
as  the  requisites  for  a  good  cipher  for 
secret  writing;  namely,  simplicity,  faci- 
lity in  its  use,  and  above  all  perfect  im- 
penetrability. The  transmission  of  de- 
spatches and  messages  by  means  of  the 
Bleotric  Telegraph,  where  the  writing, 
whatever  may  be  its  character,  must  be 
exposed  to  the  inspection  of  manv  per- 
sons, appears  at  this  moment  to  make  the 
sabjeot  more  than  ever  important.  I 
have  given  much  attention  to  secret 
writing,  and  long  since  hit  on  a  plan  I 
believe  to  be,  in  its  most  important  part, 
original,  and  think  will  fulfil  these 
requirements.  Unless  a  letter  can  be 
written  in  cipher  without  much  trouble, 
and  be  as  easily  translated  by  those  who 
have  the  key,  it  will  seldom  be  used ; 
and  unless  it  will  defy  the  greatest  inge- 
nuity, and  the  most  intense  application 
to  decipher,  like  Bramah  and  Chubb*8 
locks,  It  will  be  comparatively  valueless. 
By  the  plan  I  propose,  the  Time$  news- 
paper will  be  the  best  possible  vehicle 
for  the  transmission  of  secret  despaiches. 


Bristol,  NoTember  20th,  1851. 

violation,  especially  in  foreign  post- 
offices,  and  is  always  in  danger  of  sup- 
pression or  loss.  Twenty  newspapers 
may  be  sent  by  as  many  conveyances, 
some  one  of  which  is  likely  to  reach  its 
destination.  That  paper  may  contain 
the  most  important  instructions  to  a 
foreign  minister,  no  other  human  being 
having  the  ability  to  read  them,  he  alone 
possessing  the  key.  Every  commander 
of  a  ship  of  war  may  have  a  key  for 
general  orders^  and  another  for  de- 
spatches designed  for  him  alone.  The 
general  order  will  be  understood  by 
all,  but  the  private  one  only  by  the 
individual  for  whom  it  is  intended. 
A  letter  may  be  placed  in  the  hands 
of  a  clerk,  and  the  key  given  him 
for  the  first  line :  he  will  be  as  unable 
to  decipher  the  second,  without  further 
instructions,  as  he  would  have  been  the 
first  without  the  key. 

By  way  of    illustration   I  will   give 
you  two  or  three  lines,  which,  if  you  will 

f've  place  to  in  your  Magasine,  I  think 
may  venture  to  predict,  even  were  I 
to  offer  the  £200  reward,  would  defy  the 
best  picklock  in  the  kingdom. 


A  letter  requires  often  special  messen- 
gers.   If  sent  by  mail,  it  is  liable  to 

TriaJ  Specimen. 

19.5.5.25.16.25.10  2.14.22.8.26.3.7  9.21  10.5.3.15.23.4,6.15.13.8.2  11,1  23.16. 10. 1.2 1-> 
1.1  12.26.2.11  418  2.7  10.23.6.16.18.8  1925.21.5.3.1.1123.25.26.5.1721,7.22.23.23.15. 
4.8.6.17.25.22.10.13.4.1.11.21.8.3.9.22.13.9.26.11.9.15.24.24.7.7— 

The  following  is  precisely  the  same,  with  another  key : 

8,5.1.3.16.23.26.10.4.3.16.7.1.23.9.3.21.23.1.17.17.23.15.22.11.8.19.15,24.14.14,8.12.16. 

6.8.9.15.15.8.13.20.8.24.1.21.19.6.16.5.21,21,4,23,8,16,14,12,23,1,8.23,12,8,10,14,8,22, 

26,5.13,26  25,23,26.26.11.16.6.1.21.25.25.22.10.14.17.21.12.6.5.20.2.17.1— 

There  are,  therefore,  two  keys  to  the  lock :  I  could  furnish  a  hundred--nay,  any 

number. 


One  of  the  keys  to  these  lines  is  con- 
tained in  this  letter ;  as  may  always  be  the 
case  in  any  other,  or  in  any  newspaper 
communication.  It  is  susceptible  of  infi- 
nite variety.  Although  you  may  have 
confidence  enough  in  me  not  to  suspect  a 
hoax  or  imposition  of  any  kind,  some  of 


your  readers  may  entertain  doubts.  I 
shall,  therefore,  after  a  time,  give  you 
the  translation  to  publish,  and  a  key  for 
your  own  private  use.    I  am,  Sir,  &c., 

F.  B.  O. 
[We  recommend  the  above  to  the  atten- 
tion of  the  corions  in  the  art  of  deciphering. 


490         ;PLAN   OF  A  CHEAPER  METHOE^  OF  VlSL0TVLSt6ii  FOR  RAILWAYS. 


ttiottgti,  ff  ^fiat  our  correspondent  «ayf  of 
hi6  fiyiteni  be  correct,  it  19  beyond  the  power 
at  toy  onOi  irilbo«t  tbe  kelp  of  tbe  proper 
key,  to  make  fmylbing  of  It.  Hathi^  our- 
selreabeen  favoured  with  a  loan  of  the  key» 
we  4;an  tinbesitatingly  benr  witneii  to  the 
method  hetng  mt  least  Exceedingly  simple. 
We  Insert  the  eommunioation  with  the  moro 
pleasure  that,  Sn  as  far  as  regards  the 
writer's  Mode  of  oonteynig  the  secret  mes- 
sage, It  is  mafly  identical  WHb  %  pUn  which 
we  had  ourseWes  devised  for  the  purpose 
some  fhirty  .years  sgo.  That  waSi  however, 
when  tihe  4-ates  of  postage  were  high,  and 
iht  savings  to  be  effected  by  tjie  use  of  a 
•  pnblio  newspaper  for  prHHii0  edrrespendenoe 
would  have  been  Of  l.^rge  amount, — En. 

YLAM  Of  A  CHEAPER  IfXTBOD  OF  PROPUL- 

^lOK  i^POR  lEAtLWATS— Suitable   for 

/B^AlfOB   LTKB8. 

'^Aniovg  fhe  VftHous  causes  which  have 
tended  so  gVelUly  to  reduce  the  value  of 
railway  j)Toperty,  perhaps  none  has  had 
so  great  an  effect  as  the  soniewhal  undue 
extension  of  this  means  of  communica- 
tiofi  into  parts  of  the  country  but  thinly 
.inhi^ted.  It  must,  however,  be  ad- 
*niitted  that  their  introduction  into  these 
parts  has  been  a  matter  of  great  comfort 
and  convenience  to  the  inhabitants,  while 
to  the  country  in  general  it  is  a  benefit 
thtft  all  parts  of  it  should  be  of  (asy 
liOcess.  Any  plan,  therefore,  that  should 
tend  to  reduce  the  working  expenses  of 
such  lines,  may  reasonably  be  expected 
to  engage  a  share  of  attention  ;  nor  has 
the  subject  been  neglected,  various  prlan^ 
having  been  nropoeed,  vmOng  which 
may  perhat>s  be  mentioned  tlie  atmo- 
spheric system,  which  has  been  ttted  chrt 
one  or  two  lines,  but  has  now,  I  believe^ 
been  finally  abandoned.  The  attempt  to 
work  a  train  by  horses  aet(t»g  on  a  pkat- 
form  in  a  van  has  also  becfi  nuade,  but 
'has  not  eoroe  into  my  kind  of  ose.  A 
third  plan  that  has  been  8ug>^ested,  and 
is,  I  believe,  patented,  is  to  w<Nrk  the 
locomotives  by  compressed  atmosphario 
air  instead  of  steam — the  air  to  b«  con- 
densed into  large  receivers  by  stationary 
engines  at  the  principal  stations,  and  the 
locomotives  to  take  it  in,  somewhat  as 
they  now  take  in  water.  This  pim 
wonld  be  cheaper  tfaan  steata ;  bttt  a  l6 


found  that  sir  wilT  not  work  an  ordinary 
steam  engine  well,  and  that  it  requirps 
the  condensing  property  of  steam  for  the 
rapid  action  ot  the  piston.  This  plaa 
seems,  however,  the  most  promising  ^ 
and  the  object  of  this  paper  is  to  explain 
a  kind  of  loeomotiTe  mikable  for  this  new 
numng  power  to  act  npoB. 
.  One  of  the  earliest  accounts  of  motion 
having  been  obtained  by  steam,  is  that 
of  the  well-known  instrument  called  the 
teolipile,  fig.  1 : — **  Theteolipile  is  formed 
by  a  globular  metallic  vessel,  which  fests 
on  pivots  at  B  C,  and  on  which  it  can 
revolve  with  perfect  facility,  "two  ttibes 
proceed  from  this  ball  at  right  angles  to 
the  pivots,  shut  at  the  extremities,  but 
with  a  small  aperture  at  the  side,  whence 
steam  may  escape.  The  pivt»ts  are  the 
extremities  of  tubes,  cbcnected  with  it 
boiler  below  (D),  as  marked  in  (he 
sketch.  On  the  boiler  being  heated, 
steam  passes  by  the  pivot  tubes  OB  into 
the  cylinder,  from  which  It  issues  by  the 
little  aperture  f  in  (he  cylinder  ttrbe  £. 
As  the  steam  escapes,  it  rushes  out  with 
gfeat  force,  and  as  it  acts  on  the  side 
opposite  the  apertufe,  it  forces  it  and 
the  cylinder  to  move  rodnd  in  the  con- 
trary direction."  Several  stcatn  engines 
of  considerable  power — 20-horse  power 
and  upwards  —  nave  lately  been  con- 
structed on  this  simple  principle,  and 
are  said  to  work  with  ^feat  emcieAcy ; 
and  it  is  this  kind  of  engine  I  propose  to 
adapt  to  railway  locomotives,  oy  eocfos- 
ing  it  in  hollo W  driTing  wheels,  in  the 
followinsr  manner: 

Fig.  if  represents  a  transverse  section 
of  the  locomotive,  together  with  a  pair 
of  the  driving-wheels.  These  wheels 
are  eieh  of  them  formed  by  two  circular 
discs  OP  ^latM  of  k<m,  a  Nctie  ^part,  and 
OodneCted  by  a  tita  of  tiM  sanle  nietal, 
to  that  thetr  appeirafice  t«r  thvt  of  k 
so^id  wheezy  like  ^  gfindstooe,  oitty  that 
they  are  in  reality  holk>w  The  hollow 
axle  passes  from  the  boiler,  or  mher 
tir-lMkler,  quite  tbroigh  the  wheel 
tbroogh  both  diseev  Midway  in  the  eMle^ 
between  the  two  discs  or  sides  of  the 
wheel,  there  is  a  plate  fixed,  which  I 
may  call  a  stop- plate,  SP.  The  arms 
or  spokes  of  ihe  engiAe  sre  then  fitted 
on  to  the  hollow  axle  o^  the  air-holder 
side  of  fhe  stop- plate,  sod  are  also  fas- 
tened to  the  side-plate  of  the  wheel  at 
the  points  d  and  e.  These*  arms  arc,  as 
usual,  ^oUovf,  except  at  the  extremities'i 
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which  are  closed,  and  eaeh  of  them  has 
an  aperture  about  a  quarter  of  aa  inph 
in  diimeter  on  one  side,  a  little  irom  the 
end,  one  of  which  may  he  Been  at/,  the 
one  on  the  other  spoke  bei^g  on  ibe 

Fig.l. 


other  side.  There  are  openings  in  the 
hollow  axle  on  the  far  side  of  the  stop* 
plate,  as  represented  by  dotted  lines,  to 
admit  of  tde  escape  of  the  air  after  issu- 
ing i^om  the  apertures  of  the  arms. 

Fig.S. 


l?ig.  8. 


The  tadik  of  actfon  of  fitts  engine 
woald  be  M  foUoVd.  On  o6ehtng  the 
vaWe  tt  hj  fciean^  of  <h6  dritirf^-handle, 
the  k\t  wobid  pfts^  d&wn  the  vertical  pipe 
d,  (tfid  enter  the'  holldw  axle  of  Che 
wheels.  It  would  then  rush  along  this 
in  both  direotioat,  until  it  met  with  the 
obstruction  «nered  at  either  extremity 
by  the  stop^plates.  These  would  cause 
it  to  pass  mto  the  arms  of  the  engine, 
and  issuing  out  of  the  apertures  near 
their  extfeiBltieg,  eatralng  thereby  their 
rotation,  fts  also  that  of  the  wheel  to 
which  the^  are  connected.  The  air,  after 
filling  the  ^llow  interior  of  the  wheel, 
would  pass  throogh  the  openings  in  the 
hollow  axle  on  (he  fiur  side  of  the  stop- 
pUtei  and  finally  pass  out  at  Cf  whence 


it    might    he    conducted    to    any  part 


thought  desirable. 

Hiis  engine  is,  in  fact,  merely  the 
ordinary  rotatory  engine  incased  in  hol- 
low driving-wheels,  and  connected  with 
them :  and  it  may  be  worked  fully  as 
well  by  compressed  atmospheric  air  aa 
by  steam. 

I>'ig.  3  represents  a  Ibngitudinal  sed- 
tion ;  the  situation  of  the  driving-wheels 
being  represented  by  dotted  lines.  If 
the  handle  be  turned,  it  will  admit 
the  air  Into  tde  vertical  pipe  d,  and 
which  will  consequently  act  on  the 
wheels  «,  which  are  cpnstrueted  to 
revolve  in  the  direction  of  their  arrows, 
and  consequently  to  bear  the  engine  for- 
ward,   itf  noW|  this  handle^  be  elosed. 
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and  the  handle  B  be  opened*  the  air  will 
pass  into  the  vertical  pipe  g,  and  act  on 
the  wheels  y,  which  are  constructed  to 
rotate  in  the  direction  of  their  arrows, 
and  eonsequentlj  to  bear  the  engine 
backwards.  Thus,  there  are  two  driving- 
handles,  and  no  reversing  one,  which  is 
a  simpler  arrangement  than  that  of  the 
ordinary  steam  locomotive,  as  the  mo- 
tion can  be  reversed  by  two  actions  in- 
stead of  three.  To  reverse  the  ordi- 
nary locomotive,  it  is  necessary ;  first,  to 
shut  off  the  steam ;  second,  to  draw  the 
reversing  handle ;  — and  third,  to  put  on 
the  steam  again.  The  second  of  these 
actions  may  be  said  to  be  equal  to  the 
other  two  put  together ;  so  that  the  man- 
ner of  reversing  the  locomotive  which  I 
am  proposing,  would  enable  this  opera- 
tion to  be  performed  in  half  the  usual 
time;  a  circumstance  of  no  small  im- 
portance, as  it  would  place  the  engine 
more  readily  under  the  control  of  the 
driver,  and  consequently  tend  to  the 
greater  safety  of  the  whole  train.  This 
mode  of  checking  the  engine  might  also 
be  pretty  freely  had  recourse  to,  as  it 
would  not  strain  or  injure  it  much  more 
than  a  break.  The  two  pairs  of  driving- 
wheels  may  be  coupled  in  the  ordinary 
manner  without  any  detriment  to  the 
action  of  either. 

Besides  the  greater  safety  to  which  I 
have  alluded,  this  engine  would  possess, 
among  others,  the  following  advantages : 
The  prime  cost  would  be  much  less, 
probably  not  more  than  one- half  of  an 
ordinary  locomotive  (the  only  parts  re- 
quiring any  particular  skill,  being  where 
tne  axle  revolves  in  the  sides  of  the  air- 
bolder,  which  it  ought  to  do,  air  tight), 
while  it  would  last  at  least  twice  as 
long:  it  would  also  require  but  one  at- 
tendant, vis.,  the  driver,  the  guard  of  the 
train  having  his  break- van  next  the 
engine,  so  as  to  be  able  to  render  assisi- 
ance  in  case  of  illness.  There  would  be 
considerable  outlay  in  the  first  instance, 
in  erecting  large  Uornish  engines  at  the 
principal  stations  to  condense  the  air, 
together  with  large  air- holders  to  contain 
it,  and  from  which  the  locomotives  would 
supply  themselves  much  in  the  same 
way  as  they  now  take  in  water.  But 
these  engines,  it  is  well  known,  last  a 
considerable  time  with  very  little  repair, 
and  the  air-holders  would  be  still  more 
durable.  Thev  would  also  be  worked  with 
eoal,  and  at  low  pressure,  which  would 
be  cheaper  than  a  greater  number  of 


smaller  engines,  worked  with  coke  and  at 
high  pressure.  With  the  ordinary  loco- 
motives there  is  great  loss  in  having  to 
light  so  many  fires,  the  heat  also  has  to  be 
maintained  auring  the  intervals  of  work, 
and  when  the  steam  gets  too  high,  it  has 
to  be  let  off,  all  which  is  loss  and  waste. 
But  one  of  these  atmospheric  locomotives, 
when  charged,  might  remain  for  hours, 
or  even  days,  without  expense,  and  yet 
be  ready  for  work  at  any  moment.  These 
are,  doubtless,  further  advantages ;  but 
the  attempts  that  have  been  made  to 
introduce  an  atmospheric  system  into 
railwav  manai^ement  sufliciently  prove 
that  tnis  mode  of  propulsion  is  already 
appreciated.  The  atmospheric  engine 
here  proposed  is  different  from  any  yet 
attempted;  and  though  improvements 
may,  no  doubt,  be  miuie  upon  it,  I  be- 
lieve its  adoption,  even  as  it  is,  would 
be  a  step  in  the  right  direction,  and 
might  effect  a  saving  of  some  per  cent, 
in  the  working  of  a  line  of  railway. 

M.  6. 

THB   MATBBMATICAL   INaUiaT. — (SBB 
ANTB  P.  435.) 

Sir, — The  problem  proposed  by  your 
correspondent,  '*  A  Constant  Reader,** 
is  certainly  not  an  easy  one  to  be  solved 
in  a  practical  form. 

If  A = the  given  area,  *! 
<i«»  semi-chord,  ^ 
j:  »reqaired  rmdins,  j 

the  equation  connecting  these  quanti- 
ties is  of  the  form 

A-x«  SiD."'^_^^,a_^(i.) 

There  is  no  known  method  of  solving 
this  equation  directly.  But  it  has  oc- 
curred to  me  that  the  <*  Table  of  Seg- 
ments*' usually  published  with  other 
Tables,  might  be  made  use  of  practically 
for  the  purpose  required.  By  those 
Tables  the  ar«a«,  corresponding  to  ^psii 
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heights  of  the  segmsnis  may  be  asoer- 
Uined.  The  values  registered  are  the 
corresponding  valoes  of 

AB  area  DAEB 

2AC  "*^       4  AC« 
Now  let  m  and  n  be  any  correspond- 
ing Taluea  in  these  Tables.    Then 

andAB-AC-CB. 


,jr- V^jpa-iP 


A 


or 


d»     iii.(l-m) 


..(2). 


A  fi 

Now,  it  would  not  be  difficult  to  form 
Tables  containing  the  values  of 

m.(l— w) 

fi 

for  corresponding  values  of  m  and  n. 
If  this  were  done,  the  practical  solution 
would  be  easy,  suggested   by  equation 

(2). 

Divide  the  square  of  the  semi- 
chord  by  the  given  area.  Search  the 
Table  for  this  number,  or  the  number 
nearest  to  it ;  and  observe  the  correspond- 
ing value  of  ».  Divide  the  area  by  this 
value  of  n,  and  the  result  is  the  square 
of  the  diameter  required. —  Example. 
Find  the  diameter  when  the  area  is  8*283 
square  yards,  and  the  chord  12  yards. 

Here<f»6  Ab8*283; 

d* 
.-.     _ -4-346. 

Look  along  the  column  of  values  of 

m(l  —  m) 

A 

for  this  number ;  and  the  corresponding 
value  of 

»«  006391; 

.*.  diameter)  «  «  A  =.  1296 ; 

n 

.'.  diameter  a  36  yards. 

The  trouble  of  finding  the  values  of 

fR.(l~m) 

ft 

and  tabulating  them  would  be  in  reality 
very  trifling. 

I  am,  Sir,  yours,  &c., 

Decembers,  1851. 


Anothmr  Amwer. 

Sir,— The  following  may,  perhaps, 
meet  the  case  proposed  by  '*  A  Constant 
Header*'  in  your  last  Number.  The 
formula  is  taken  from  Elliott's  Metuu- 
ration,  page  179,  and  may  also  be  found 
in  Baker*8  Menturation^  Weale's  Series, 
page  45 : 

Put  cachord ;  A«height  of  segment ; 
A  »  area.    Then 

2a^(c»+1a»)-.A, 
3  u 

very  nearly ;  whence 

A«  +  AeaA»-15A«; 
8  32 

a  quadratic  from  which  h  may  readily 
be  determined.  When  this  is  done,  a 
perpendicular  ^h  may  be  erected  on  the 
middle  point  of  the  chord,  and  then  three 
points  are  given  through  which  the  circle 
will  pass,  and  its  radius  is  determined  by 
conatructian.  But  if  a  ectkuUuion  be 
preferred,  we  have 

4A 
for  the  diameter^  and 

8A     2 
for  the  radius  of  the  required  circle. 
I  am,  Sir,  yours,  &o., 

December  2, 1851. 


w. 


TRIAL    TRIP     OF    TBI    PBNtMSULAR    AND 
ORIBNTAL  company's  STBAMBR 

"  RIPON." 

On  Monday  last  this  vessel  proceeded 
down  the  Solent  to  Cowes  Roads,  and 
thenoe  to  the  measured  mile  in  Stokes-bay. 
She  performed  the  first  ma  with  the  tide 
in  5  mio.  8  sec.,  eqaal  to  11*726  knots, 
engines  making  19)  revolotions.  The  same 
distance  back  against  the  tide  occvpied 
5  min.  30  sec.,  equal  to  10 '909  kooU, 
giving  an  average  of  11*31 7«  The  Ji^^oii  is 
fitted  with  Berthon's  patent  log,  or  indica- 
tor, which  showed  a  speed  of  1 1  *500,  or 
ll4  knots.  The  new  boilers  with  which  the 
Ripon  has  been  fitted,  and  which  prodoee 
an  abundant  supply  of  steam,  are  the  new 
patented  boilers  of  Messrs.  Lamb  and  Sum- 
mers, of  Sauthampton.*  So  little  vibration 
of  the  engines  was  felt  that  a  full  glass  of 
water  placed  in  the  binnacle  on  deck  re- 


*  See  Meek.  Mag.,  Tel.  I.,  p.  SM. 
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nained  there  without  a  drop  being  spilt. 
The  upeed  of  the  Ripon  has  been  increased 
full  2t  Itncfts  an  hoar  by  the  new  boilers 
aAd  feathering  jjaddte-wheels,  and  her  per- 
fofttanee  haft  coni^iienily  gireft  the  greatest 
sftCisftetidn. 


THB  WUt   INDIA   MAIL  JACKET  eO»- 
PANY*8   STXAMB&tf. 

(From  the  Southampton   Coriespondance  of  the 

TtflMt) 

The  Amazon  (tee  ante  p.  4^3),  nnder 
the  command  of  Captain  Symond^,  sfrited 
here  last  evening  (December  16)  from  the 
Thames,  and  is  now  in  the  Southampton 
tidal  dock.  She  is  the  finest  steam-ship  that 
has  erer  ap|)eai^d  in  these  waters,  and 
externally  Is  a  great  credit  to  her  builders, 
the  Messrs.  Green,  of  Blackwttll,  as  well  as 
to  the  Ro^al  Mail  Steam-packet  Company, 
her  fttll  and  lofty  rig  and  Immense  spread  of 
canvas,  together  with  her  tint  and  warlike 
appearance,  giving  her  at  a  distance  more 
the  look  of  a  formidable  waf -steamer  than 
that  of  a  packet- ship  to  be  engaged  in 
the  peaceful  husinesi  of  convejing  mails, 
merchandise,  and  passengers.  The  voyage 
from  the  Thames  has  been  modi  retarded 
by  the  dense  fogs  which  have  latterly  pre- 
vailed, and  on  several  occasions  the  Amazon 
was  obliged  to  anchor  in  Consequence  of  the 
thickness  of  the  #eather.  She  started  from 
the  anchorage  below  Graveaeod  on  Saturday 
morning,  but  shortly  afterwards  brought  up 
for  the  night,  having  made  but  little  progress. 
Considerable  interest  is  attached  to  the  per- 
formance of  the  vessel,  as  she  is  the  first  of 
the  new  mftin  Uatf  of  st6lim6rs  about  ttf  be 
eftablished  by  tbe  Wdrt  India  Mi(H  Con^pany 
between  Southampton  and  the  Isthmus  of 
Panama.  The  several  trials  of  spe6d  were 
tested  by  the  following  gentlemen,  who 
were  on  board,  via. :— Mr.  Hughes,  the 
Government  Engineer ;  Mr.  George  Mills, 
the  Superintending  Engineer  of  the  Ro^al 
Mail  Steam  Company  ;  Mr.  Brnnet,  of  tbe 
firm  of  Seaward  and  Co.,  the  makers  of  the 
engines ;  and  by  Mr.  Austen,  appointed  by 
the  Royal  Mdl  Company  to  superintend  the 
trials. 

We  select  a  few  of  the  particulars  of  tbe 
several  results,  with  a  view  of  giving  an  idea 
of  tbe  ^mazoji'a  performances.  On  Monday 
morning  the  AmaMon  ran  from  the  MapHn 
Light  to  the  Sunk,  a  distance  of  19  miles, 
in  1  hour  and  30  minutes ;  e<|ual  to  a  speed  of 
13 '6  knots,  bttt  from  thh  should  be  deducted 
the  tnflnenceof  a2-knot  tide,  giving  anactnal 
speed  through  the  water  of  11*6  knots,  by 
both  patent  and  common  lo^s ;  the  pressure 
of  steam  was  at  this  lime  12  H».,  th^  engines 
making  15^  to  14  reTolutions,  the  consamp- 


tionof  coal  being 53  owt.  Iqr.l61bs.perhoar. 

Subsequently   the  Amazon   ran   from    the 

Kentish  Knock  to  the  North  Sand  Head,  a 

dtsance  of  20}  miles,  with  no  tide,  in  1  hour 

44  minutes ;  equal  to  a  speea  of  11*88  knots, 

or  nearly  13|  miles  an  hour.     During  the 

night  of  Monday,  the  weather  being  thiok« 

it  was  deemed  advisable  to  reduce  the  speed 

of  the  ship,  and  an  Opportunity  of  trying 

the  effect  of  thd  Expansive  a|tparatus  waa 

afforded.  After  rudhing  tllrod|k  tlM  Do wna 

the  engines  were  accordingly  worked  on  the 

third  grade  of  expansion,  and  with  this  1  If 

revolutions  of  the  engines  were  made,  with 

a  consumption  of  27  cwt.  1  qrt.  25  lbs.  of 

coals  per  hotir,  and  a  speed  of  .10^  knots; 

with  the  steam  shut  off,  the  engines  making 

9^  revolutions,   and    an    ex]fenditure    of 

25  cwt.  per  hovr,  the  speed  was  8' 6  knota^ 

On  Tuesday   morning    the  Amazon    rma 

through  Spithead,   and   proceeded  to    the 

measured   mile  in  Stokes  Bay.     Six  trials 

were  there  made,  with  the  following  results  : 

Mid.  Sec.  Xaots. 

iBt  run,  with  the  tide...  5      7  ssspeedof  11*71S 

2nd  mn,  a^aint  tide  ...  5  44  10-465 

3rd  run,  with  tide  4  45  ll-Ml 

4th  run,  ag«inat  tide ...  5  41 10-|47 

5th  run,  with  tide 4  42  12'766 

6th  mn,  against  tide ...  S  SS  16-811 

The  taean  result  of  fbese  six  funs  fir 
therefoj^,  11*492  knots,  equal  to  ah  itverag^ 
of  13-242  statute  TtiXei  p€t  hotrr.  This 
performance  is,  on  the  whole,  con^ered 
satisfactory  $  but  a  somewhtt  greiter  speed 
is  anticipated  on  the  official  trial  trip,  when 
the  stiffnese  of  the  machinery  will  be  got 
rid  of,  and  when  the  Amazon  wMl  be  put  in 
better  trim  than  ahe  is  on  the  present  oooa- 
sion,  her  forward  spar^eck  near  the  bowa 
being  now  lumbered  np  with  two  immense 
surf  boats  and  some  heavy  cylinder  covers 
and  machinery  brought  round  from  the 
Thames,  ^he  quantity  of  coals  on  board 
was  between  500  and  600  tons ;  the  regular 
quantity  for  sea  is,  however,  1>000  tons. 
The  Amazon  steered  very  easily,  and  with 
great  precision  for  so  large  a  ship,  and  in 
turning,  the  segment  of  the  circle  described 
was  so  small  as  to  surprise  the  genUemen 
on  board.  The  ponderous  machinery  of  the 
Amazon  is  most  creditable  to  the  manufac- 
tory of  Messrs.  Seaward  and  Capel ;  its 
beauty  of  finish,  greai  strengtJi,  and  admi- 
rable working  are  much  admired  by  all  who 
have  had  an  opportunity  of  inspecting  it.  It 
is  expected  that  tlie  Amazon  will  be  ap- 
pointed to  take  out  the  West  India  and 
Pacific  mails  of  the  17th  of  January. 

The  OronocOf  built  by  Pitcher,  of  North- 
fleet,  the  engines  by  ^audilay,  Sons,  and 
Field,  the  second  ship  of  the  line,  is  nearlj 
completed,  and  will  shortly  be'  brought 
ronnd  to  Southampton  from  the  Thameg. 
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The  J^agdalena  and  Parana  will  soon  after- 
wards follow,  ihoM  vesseU  being  io  a  forwnrd 
state.  Neither  the  builders  nor  engineers 
of  any  of  these  magnificent  vessels  hsTe 
been  fettered  by  any  conditions  on  the  part 
of  the  Company  that  would  be  likely  to  in- 
terfere with  the  speed  of  the  different  Teasels 
in  a  material  degfree;  the  consequence  is, 
that  the  most  eminent  shipbuilders  and  engi- 
neers in  this  country  have  been  set  against 
each  other,  and  it  will  at  some  future  time 
be  seen  which  builder  and  engineer  hare 
produced  the  fleetest  ocean  steam-ship. 
We  understand  that  probably  the  Amaton 
and  the  Oronoeo  will  be  sent  out  on  a  trial 
cruise  in  company,  as  far  as  Ushant,  and  it 
would  be  most  important  for  the  interests  of 
the  shipbuilding  and  engineering  science  if 
the  whole  four  ships  could  be  sent  out  for  a 
short  time  as  a  sort  of  squadron  of  erolu* 
tion,  in  order  that  the  palm  might  be 
awarded  to  those  to  whom  the  result  shonld 
prove  it  would  be  justly  due.  The  Royal 
Mail  Steam-packet  Company  are  just  about 
to  contract  for  the  construction  of  an  iron 
steam-ship  of  2,500  or  2.800  tons,  into 
whiob  the  engines  intended  for  the  unfortu- 
nate Dtmerara  (recently  stranded  at  Bris- 
tol), and  which  are  now  nearly  oompleted, 
are  to  be  placed.  She  will  be  ready  for  sea 
in  ten  months,  and  the  builders  will  proba- 
bly be  Messrs.  Caird  and  Co.,  of  Greenock. 
A  sixth  ship  is  also  to  be  built,  of  immense 
size,  to  take  the  place  of  the  DenMrarOf  but 
will  not  be  ready  for  perhaps  18  months. 
The  Admiralty  have  permitted  the  Royal 
Mail  Company  to  construct  one  iron  steam- 
ship as  an  eiperiment,  for  the  West  India 
mail  serf  ice;  but  this  oonceasion  is  only 
granted,  in  consequence  of  the  Company 
possessing  more  vessels  than  the  letter  of 
their  contract  requirea.  It  is  intended  to 
stipulate  that  the  two  new  ships  shall  be  of 
still  greater  speed  than  the  four  now  pre- 
paring for 


gPBCIFIOATIONI  OF  BNOLIBR  PATENTS  IN- 
KOLLKD  DURING  THB  WK£K,  SNDINO 
DBCBMBBR  16,  1851. 

Isaac  Hazlbhurst,  of  Marton,  Dal- 
ton,  steel  refiner.  Fbr  certain  improve' 
ments  in  the  manufaciure  of  iron.  Patent 
dated  June  3,  1851. 

This  invention  consists  of  an  improved 
method  of  operating  upon  pig  iron  in  the 
puddling  furnace,  so  as  to  obtain  the  metal- 
lic mass  in  a  spongy  state,  and  admit  of  its 
being  ground  or  pulverised  previous  to 
undergoing  the  second  puddling  operation. 
The  iron  produced  by  this  process  is  pecu- 
liarly   adapted    for    the    manufacture   of 


spades,  shovels,  sickles,  scythes,  hooks, 
rivets,  boiler  •  plate,  sheet-iron,  tin  and 
block  plittes,  wire,  and  other  purposes  where 
iron  of  a  superior  quality  is  r<>quired. 

In  working  according  to  his  improve^* 
ments,  the  patentee  introduces  into  the 
ordinary  puddling  furnace  the  usual  charge 
of  pig  iron,  or  pig  and  refined  iron,  or  pig 
iron  with  a  mixture  of  iron  ores  and  carbona- 
ceous matters,— ancb  as  ground  coal,  coke, 
charcoal,  or  sawdust ;  he  then  melts  the 
iron,  and  brings  it  to  as  thin  and  liquid  a 
state  as  possible  for  the  purpose  of  clearing 
the  metal,  and  conducting  the  process  of  pud- 
dling in  the  usual  manner  up  to  this  point. 
He  then  lowers  the  damper  until  the  iron 
begins  to  thicken,  when  it  is  again  boiled 
and  kept  very  hot,  in  order  to  bring  it  again 
to  a  thin  and  liquid  state.  The  draught  of 
the  furnace  should  then  be  lowered,  until 
the  iron  becomes  malleable  and  ia  ready  to 
**  balL"  The  iron  is  then  drawn  out  of  the 
furnace  in  pieces  of  any  required  size,  but 
without  balling ;  and  the  lumps  are  placed 
in  barrows  or  other  receptacles,  where  they 
can  be  shut  in  and  kept  from  the  external 
air  until  cool.  When  cold,  the  lumps  will 
be  found  to  be  of  an  open,  spongy,  and 
honeycombed  texture,  and  must  be  ground 
or  pulverised  with  rollers,  or  scampers,  and 
the  bad  iron  or  crude,  or  imperfectly 
worked  metal,  dirt,  and  other  impurities 
which  would  injure  the  quality  of  the  iron, 
removed  therefrom  by  picking  and  sorting. 
The  manufacturer  then  takes  sufficient  of 
this  ground  iron  to  produce  a  bloom  or  bar 
of  the  size  intended  to  be  made,  which  is 
introduced  into  the  same,  or  any  other  suit- 
able furnace  having  a  sand  or  cinder  bot- 
tom, and  balled  at  a  low  heat ;  after  which, 
the  metal  is  finished  under  the  hammer,  or 
in  squeesers,  or  rolls  of  the  ordinary  de- 
scription ;  aa  iron  produced  by  this  process 
requires  no  catting  or  piling. 

The  iron  thus  manufactured  will  be 
found  peculiarly  applicable  to  the  pur- 
poses above  mentioned ;  but  when  it  is  to 
be  polished  after  being  made  up,  the  ground 
iron  should  be  scoured  before  being  sub- 
jected to  the  second  puddling  operation. 
The  ground  iron  may  also  be  used  for  sink- 
ing in  the  charcoal  fires,  and  for  making 
iron  to  be  converted  Into  steel, — for  which 
purpose  charcoal  pig  iron,  or  best  scrap 
iron,  have  hitherto  been  employed ;  and  by 
this  meanv,  not  only  is  a  considerable  eco- 
nomy in  the  cost  of  the  iron  effected,  but 
iron  of  equally  ^ood  quality  produced. 

In  conclusion  ;  the  pateniee  observes  that 
although  he  has  in  his  description  men- 
tioned certain  processes  in  the  manufacture 
of  iron,  which  are  well  known,  he  does  not 
intend  to  claim  the  same,  nor  does  he  claim 
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the  employment  of  carbonaceous  matters, 
as  above  mentioned  ;  bat  what  be  does  claim 
is — Stopping  the  paddling  process  at  a  cer- 
tain point,  so  as  to  obtain  the  iron  in  a 
spongy  or  honeycombed  state ,  and  then 
grinding  or  poanding  the  same  while  in  that 
state,  so  as  to  admit  of  the  picking  or  sort- 
ing operation  taking  place,  in  order  that 
previous  to  any  sabsequent  working  the 
crude  iron,  or  dirt,  or  other  imparities 
which  would  injure  the  quality  of  the  iron, 
may  be  removed  therefrom. 

Jambs  Banistbr,  of  Birmingham,  brass 

founder.     Fbr  improvemeiUs  in  the  manu- 

Jaetur€  of  metallic  tubenfor  steam  boilers 

and  other  utes.     Patent  dated  June  7,  1851. 

These  iaaprovements  consist  in  causing 
the  overlapping  edges  of  metallic  tubea  to 
be  soldereid  or  brazed  in  a  muffle  or  oven. 
The  usual  practice  has  hitherto  been  to 
effect  this  operation  by  passing  the  tube 
through  a  (ire,  and  in  consequence  of  the 
great  heat  to  which  some  parts  of  the  tube 
are  thus  exposed,  and  the  injury  to  the  metal 
resulting  from  this  cause,  this  plan  is  con- 
sidered objectionable.  Mr.  Banister's  oven 
or  muffle,  is  so  constructed,  that  the  tube  to 
be  soldered  is  subjected  successively  to  dif- 
ferent degrees  of  heat,  and  the  greatest 
amount  of  such  heat  takes  effect  imme- 
diately on  the  edges  to  be  joined  together. 
The  muffle  is  constructed  with  two  furnaces, 
one  at  a  lower  level  than  the  other;  the 
first  of  these  furnaces  heats  the  end  of  the 
muffile  at  which  the  tubes  are  introduced,  by 
radiation,  and  the  flaoae  and  heat  therefrom 
are  conducted  through  a  tlue  to  the  second 
fumace,which  is  on  a  level  with  and^alongside 
of  the  muffle,  but  at  its  further  end,  and 
issue  thence,  together  with  the  products  of 
combustion  from  that  furnace,  into  the 
muffle  near  the  end  at  which  the  tubes  are 
withdrawn,  returning  towards  the  opposite 
end  of  the  moffle ;  but  just  beyond  the  point 
where  the  flame  enters  the  muffle,  and  oppo- 
site to  it,  there  is  a  flue  leading  to  the  chim- 
ney, by  which  part  of  the  heat  escapes,  while 
the  rest  passes  on  towards  the  entrance  end, 
and  is  conducted  away  through  a  flue  to  the 
chimney,  it  will  be  seen  that  the  muffle  is 
thus  of  three  different  degrees  of  heat,  the 
lowest  of  which  serves  to  heat  the  tube; 
the  next  degree  of  heat  causes  the  solder  to 
begin  to  melt ;  while  the  greatest  heat  effects 
the  union  of  the  portions  of  the  tube  by 
melting  the  solder,  after  which  the  tube  is 
immediately  withdrawn.  Toe  solder  which 
the  patentee  prefers  to  employ  consists 
of  a  mixture  of  two  solders  meltmg  at  dif- 
ferent  heats;  the  first  is  composed  of  40 
parU  of  spelter  to  36  pans  of  copper,  and 
the  feecond  of  40  parts  of  spelter,  and  42  of 
copper.    These  are  prepared  as  if  for  use 


separately,  and  equsl  quantities  of  them 
are  mixed  together,  and,  with  borax,  con- 
stitute a  solder  which  effects  a  more  per- 
fect junction  of  the  edges  of  the  tube  than 
that  ordinarily  en:  ployed. 

Claim, — The  mode  described  of  uniting 
the  edges  of  metallic  tubes. 

ttoBBRT  Alsxandbr  Kbnnbdy,  of  Man- 
chester, cotton  spinner.  For  improvementM 
in  machinery  ai^licable  to  enffiniofor  emrtL 
ing  cotton  and  other  fibroma  subetemeea. 
Patent  dated  June  10,  1851. 

These  improvements  consist, — Firstly,  in 
arranging  the  rollers  for  the  endless  belts  or 
flexibles  of  carding  engines,  which  carry  the 
sheet  or  web  of  wool,  cotton  or  other  ma- 
terial, in  such  manner,  that  although  less 
longitudinal  space  shall  be  occupied  by  the 
belt,  it  shall  be  of  equal  length  with  those 
of  the  ordinary  carding  engines,  and  this  is 
effected  by  employing  several  rollers  instead 
of  two  only,  over  and  under  which  the 
belt  is  passed ;  and  secondly,  in  construct- 
ing  the  endless  belts  of  such  machines  of 
cotton,  or  other  suitable  fabric,  woven  in  one 
piece  without  a  seam. 

daime, — 1.  The  arrangements  and  oombi- 
nations  of  the  rollers  for  the  flexibles  or  end  - 
less  belts  of  carding  engines  as  described, 
or  any  modification  thereof. 

2.  The  application  of  woven  Ad>rics  for 
making  the  said  endless  belts,  whether  em- 
ployed in  machinery  arranged  as  describod, 
or  in  any  machine  of  the  ordinary  construc- 
tion. 

Felix  Charlbs  Victor  Lbon  Lbva- 
CMBR  D'UacLB,  of  Paris,  farmer.  #W* 
improvements  for  increasing  the  produce  of 
autumn  utheat,  Tatent  dated  June  12, 1851. 

These  improvements  are  based  on  a  sup- 
posed discovery  of  the  patentee's,  that  au- 
tumn wheat  is,  contrary  to  the  generally 
received  opinion,  a  biennial  plant,  and  it 
is  to  develope  its  natural  capabilities,  and 
rescue  the  plant  from  the  state  of  defeneracy 
to  which  a  long  course  of  improper  manage- 
ment has  reduced  it,  that  is  the  object 
proposed  to  be  attained  by  him.  The  ground 
in  which  the  wheat  is  to  be  sown  must  be 
tilled  and  well  manured,  and  the  sowing  is 
directed  to  take  place  between  the  20th  of 
April  and  the  lOth  ot  May;  it  may  be  a 
few  days  earlier  or  later,  but  somewhere  be- 
tween those  dates  is,  the  patentee  says,  the 
proper  moment.  The  field  having  been 
divided  into  squares  of  about  a  quarter  of  an 
acre  each,  diagonal  rows  of  holes  are  du^  at 
a  distance  of  from  15  to  20  inches  apart,  in 
each  of  which  are  deposited  four  g raina  of 
wheat  arranged  in  a  circle,  or  otherwise  at  a 
little  distance  from  each  other.  This  done, 
the  holes  are  filled  in,  and  when  the  plants 
have  grown  to  a  height  of  about  4  inches, 
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three  out  of  the  font  planti  which  are  rap- 
p08ed  to  haTe  spmng  up  from  the  leed, 
are  to  he  palled  up,  leaving  one  plant  onlj. 
and  that  the  itrongeat  and  most  healthy, 
the  produce  of  wheat  from  which,  when  it 
arriTea  at  matority,  will  be  Ter j  considerably 
increased  over  the  usaal  yield.  By  follow- 
ing out  this  course  of  treatment  the  quality 
of  the  grain  will  be  increased  each  succeed- 
ing year  until  it  arriTes  at  a  state  of  perfec- 
tion, of  which,  under  the  ordinary  system 
it  is  supposed  to  be  quite  incapable. 

daim, — Developing  the  biennial  proper- 
ties of  autumn  wheat  by  the  process  de- 
scribed, by  which  its  produce  will  be  very 
much  increased. 

William  HsNar  Fox  Talbot,  of  Lay- 
cock  Abbey,  Chippenham.  For  improve- 
mtntt  in  photography.  Patent  dated  June 
12,  1851. 

The  first  part  of  this  invention  consists 
in  obtaining  photographic  images  on  plates 
of  glass  prepared  by  the  following  means : — 
A  plate  of  glass  should  be  selected  having  a 
smooth  and  well-polished  surface;  and  in 
order  to  obtain  a  photographic  picture  the 
operator  proceeds  as  follows : 

1.  He  takea  albumen,  or  white  of  egg, 
and  mixes  the  most  liquid  portions  thereof 
(rejecting  the  rest)  with  an  equal  quantity 
of  water,  and  having  spread  the  mixture 
smoothly  and  evenly  over  the  surface  of  the 
glass,  allows  it  to  dry  spontaneously,  or 
dries  it  at  a  fire. 

2.  He  mixes  an  aqueous  solution  of 
nitrate  of  silver  with  a  large  proportion  of 
alcohol,  so  that  the  mixture  shall  contain 
about  three  grains  of  the  nitrate  to  each 
oance  of  liquid.  (This  proportion  may  be 
varied  from  one  to  six  grains  in  the  ounce 
of  liquid ;  but  three  grains  is  considered  to 
be  the  best  proportion.) 

3.  He  dips  the  prepared  plate  for  a  few 
leeonds  into  this  mixture,  then  withdraws 
and  dries  it  by  a  gentle  heat,  or  allows  it  to 
dry  spontaneously. 

4.  He  dips  the  plate  into  distilled  water, 
to  remove  any  superfluous  nitrate  of  silver. 

5.  He  applies  a  second  coaling  of  albumen 
in  the  same  way  as  above  directed,  and  dries 
the  plate  by  the  application  of  gentle  heat, 
avoiding  the  use  of  too  much  heat,  by  which 
the  nitrate  of  silver  might  be  decomposed. 

6.  He  takes  an  aqueous  solution  of  prot- 
iodide  of  iron,  containing  140  grains  of  the 
protiodide  to  the  ounce  of  water.  A  small 
quantity  of  free  iodine  in  the  solution,  by 
which  its  colour  would  be  rendered  slightly 
yellow,  will  be  found  to  be  of  advantage. 
To  one  measure  of  the  solution  he  adds  one 
of  aoetie  acid  and  ten  of  alcohol,  and  allows 
the  miztare  to  stand  for  a  few  days  previous 
to 


7.  He  dips  the  plate  into  the  solution,  or 
allows  the  liquid  to  pass  over  the  whole  of 
its  surface  in  a  continuous  stream.  It  is 
then  dried,  when  it  ihonld  be  of  a  pale  yel- 
low colour,  very  clear,  and  uniformly  trans- 
parent ;  and  this  completes  the  preparation 
of  the  plate.  All  the  preceding  operations 
may  be  performed  in  moderate  daylight,  but 
avoiding  exposure  to  too  strong  a  light,  or 
to  sunshine. 

8.  When  it  is  desired  to  obtain  a  photo- 
graphic picture,  the  operator  takes  a  solu- 
tion of  nitrate  of  silver  containing  one  hun- 
dred grains  of  nitrate  of  ailver  to  an  ounce 
of  water,  and,  having  mixed  two  measures 
of  the  same  with  two  of  acetic  acid  and  one 
of  water,  he  dips  the  albuminized  plate 
therein  once  or  twice,  for  a  few  seconds  each 
time  (performing  the  operation  in  a  dark- 
ened  room  or  by  candlelight),  for  the  pur- 
pose of  rendering  it  sensitive.  If  the  weather 
is  cold,  the  plate  should  be  slightly  warmed 
before  so  dipping  it.  He  then  removes  it 
to  the  camera  without  loss  of  time,  as  the 
plate  ought  to  be  used  a  few  minutes  after 
taking  it  out  of  the  solution ;  and  when  a 
sufficiently  strong  photographic  image  is 
supposed  to  be  obtained,  the  plate  is  trans- 
ferred from  the  camera  to  the  dark  chamber 
or  operating  room. 

9.  It  is  then  immersed  in  a  solution  of 
sniphate  of  iron,  composed  by  mixing  one 
measure  of  a  saturated  solution  thereof  in 
water  with  two  measures  of  water  (but  the 
solution  may  be  stronger  or  weaker,  at  the 
discretion  of  the  operator),  by  which  the 
previously  invisible  images  will  be  rapidly 
rendered  perceptible. 

10.  The  plate  is  then  washed,  and  dipped 
in  a  rather  strong  solution  of  hyposulphite 
of  soda  in  water,  which,  generally,  in  about 
a  minute  renders  every  part  of  the  image 
more  distinct  and  visible.  The  picture  is 
then  washed  in  distilled  water,  and  the  sur- 
face of  the  plate  may  be  cleansed  from  any 
particles  of  dust,  or  other  impurities,  by 
rubbing  it  gently  with  cotton  dipped  in 
water ;  and  if  the  above- described  operations 
have  been  properly  performed,  the  hurface 
of  the  plate  will  not  be  at  all  injured  by  this 
cleaning.  The  picture  is  then  dried,  and 
the  operation  is  finished.  For  the  purpose 
of  better  preserving  the  picture,  the  plate 
may  be  covered  with  a  coiting  of  albumen 
or  fine  transparent  varnish. 

Although  throughout  the  above  processes 
certain  proportions  of  chemical  substances 
have  been  named,  they  may  be  varied  very 
considerably,  as  is  also  the  case  in  photo- 
graphic operations  generally. 

The  images  obtained  by  his  improved 
method,  Mr.  Talbot  calls  '*  Amphiiypei," 
because  they  appear  either  positive  or  nega  * 
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tire,  according;  to  the  circamBtanoet  of  light 
under  which  they  are  viewed.    Thus,  if  held 
agaiast  a  bright  light,  or  agaittit  a  sheet  of 
white  paper,  they  appear  negatiTe,  and  the 
reTerae  when  held  against  a  black  surface 
and  seen  in  obliqaely  reflected  light.    It  is 
in  the  power  of  the  operator,  by  rarying  the 
proportions  of  the  chemicals  employed,  to 
obtain  at  pleasure  positiye  images  more  or 
less  distinct  in  comparison  with  the  neg^atlTe 
images.    When  it  is  intended  to  copy  the 
image  upon  paper,  it  is  desirable  to  obtain 
as  strong  a  negatiTe  as  possible  on  the  glass 
plate,  which  is  then  copied  on  the  paper,  to 
produce   thereon  a  positive  image  in  the 
usaal  manner ;  but  when  the  operator  wishes 
to  have  a  picture  on  the  glass,  he  should 
endeavour  to  obtain  a  strong  positive  image. 
When  this  is  obtained  to  his  satisfaction,  it 
may  be  preserved  from  injury  and  from  con- 
tact of  the  air,  by  pouring  black  paint  over 
the  pictured  side  of  the  plate,  and  then  by 
turning  the  glass  the  picture  will  be  seen 
correctly,  and  not  reversed  as  regards  the 
right  and  left  sides.   This  method  of  blacking 
one  side  of  the  plate  is  not  however  any  part 
of  the  present  invention.    Throughout  the 
specification  the  words  negative  and  positive 
are  made  use  of  in  the  sense  in  which  they 
are  generally  employed  by  photographers, 
vis.,  a  positive  image  is  that  in  which  the 
lights  and  shades  of  the  object  are  repre- 
sented by  lights  and  shades  on  the  photo- 
graph, and  a  negative  image  is  that  in  which 
a  reverse  effect  is  produced. 

The  method  of  operating  just  described  is 
that  which  Mr.  Talbot  recommends  when  the 
object  is  close  at  hand,  and  the  operator  is  in 
the  vicinity  of  a  darkened  room,  to  which  he 
can  retire  for  the  purpose  of  rendering  his 
plates  sensitive ;  but  under  circumstances 
where  the  object  is  at  a  distance,  and  when 
the  operator  is  on  a  journey  or  otherwise 
removed  from  any  house  or  place  where 
such  conveniences  exist,  the  following  me- 
thod of  procedure  may  be  adopted : — The 
operator  constructs  a  glass  cell  with  equal 
and  parallel  sides,  open  at  the  top  and  closed 
at  the  bottom  and  sides,  and  quite  water- 
tight, of  a  size  just  suflScient  to  receive  one 
of  the  photographic  plates,  but  not  much 
greater,  in  order  that  there  msy  be  no  waste 
of  the  chemicals  employed.  The  posterior 
glass  of  the  cell  has  one  of  its  sides  ground  or 
unpolished,  and  the  cell,  when  in  use,  is 
placed  at  the  hinder  part  of  the  camera,  so 
that,  when  directed  towards  an  object,  the 
unpolished  or  ground  surfsce  may  answer 
the  purpose  of  the  sheet  of  ground  glass 
introduced  in  cameras  to  place  the  objects 
in  their  true  focus.  Allowance  must,  of 
course,  be  made  for  the  unusual  posi- 
tion occupied  by  the  ground  glass  in  this 


case.    The  top  of  the  cell  is  provided  at  one 
corner  with  a  funnel  for  the  introduction  of 
liquid,  and  the  bottom  is  furnished  with  a 
stop-cock  snd  waste-pipe  terminating  in  a 
caoutchouc  tube,  which  may  be  moved  bj 
hand  from  one  to  the  other  of  two  veeseU 
which  are  provided  to  receive    the  used 
liquors    escaping    from  the   camera :    the 
nitrate  of  silver  solation  is  too  tjpvauwe 
to  be  wasted,  but  the  other  ingredients, 
when  once  used,   may  be   thrown  away. 
These  preparations  made,  the  operator  pours 
into  the  cell  a  quantity  of  liquid  sufficient 
to  fill  it  nesrly  full  when  it  contains  one  of 
the  photographic  plates,  and  notes  the  quan- 
tity required.   He  then  provides  four  bottles 
of  that  capacity,  one  of  which  be  fills  with 
solution  of  nitrate  of  silver,  prepared  ae 
before    directed  under  operation  8  ;    the 
second  bottle  is  to  contain  a  solution  of 
sulphate  of  iron,  as  directed  under  operation 
9 ;  the  third  bottle  is  filled  with  water,  and 
the  fourth  with  a  strong  solution  of  hypo- 
sulphite of  soda.    These  quantities  are  euffi- 
cient  for  obtaining  a  single  photographic 
picture,  and  when  they  are  used  the  bottles 
must  be  filled  again.    Having  prepared  a 
number  of  glass  plates  hj  means  of  tiia 
processes  before  described  up  to  No.  7  in- 
clusive, they  are  to  be  packed  in  a  box 
ready  for  use :  the  operator,  when  he  decree 
to  obtain  a  photographic  picture  of  an  ob- 
ject, takes  one  of  the  plates  from  the  box 
(which  he  can  do  without  injury  to  it,  aa  the 
plates  in  this  condition  sre  not  sensitive  to 
light),  and  placea  it  in  the  eamera,  thefocot 
of  which  he  adjusts  to  the  object.     He  then 
closes  the  front  lens  or  object-glass,  lowere 
a  curtain  over  the  camera  box,  leaving  ex* 
posed  only  the  funnel  at  the  top  (and  oare 
should  be  taken  to  guard  against  any  light 
entering  through  this)  and  the  waste  pipe  at 
the  bottom  of  the  cell,  and  pours  into  the 
cell  through  the  funnel  the  contents  of  the 
first  bottle  (nitrate  of  silver  solution),  for 
the  purpose  of  rendering  the  plate  sensitive 
to  light    He  may  then  proceed  in  two  dif- 
ferent waya.     That  is,  he  msy  open  the 
front  lens,  and  obtain  the  image  while  the 
plate  is  immersed  in  the  solution ;  or,  before 
opening  the  front  lens,  he  may  allow  the 
nitrate  of  silver  solution  to  escape  through 
the  waste  pipe,  and  be  will  then  obtain  an 
image  on  the  plate  while  the  liquid  ia  adher- 
ing to  its  sides.     In  the  latter  case,  or  after 
allowing  the  solotion  to  escape,  if  the  former 
method  is  adopted,  he  doses   the    stop- 
cock, and  successively  pours  into  the  oeU 
the  contents  of  the  second  and  third  bottles, 
allowing  each  to  remain  in  for  about  half  a 
minute ;  and,  finally,  be  poors  ia  the  hypo- 
sulphite of  soda  solution,  after  which  the 
plate  is  removed,  and  the  image  being  aov 
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fixed,  and  not  liable  to  iojary  from  ezpo- 
gnre  to  air,  the  plate  is  waihed  and  placed 
in  a  box  to  be  finiihed  and  yaroUhed  wbea 
the  daya'  operationa  are  completed.  An- 
other method,  bat  one  which  it  leas  aimple, 
if  to  use  four  bottlea  pf  larger  size  yahn 
those  above  described,  but  containing  the 
same  liqnida.  Thase  hottlaa  asa  placed  on 
a  stand  aboTe  the  camera,  aD4  froo}  each 
of  them  descends  a  tube  of  India-rubber 
fbmished  with  two  stop-cocks,  which  ara 
placed  at  such  dlstancen  apart,  that  the 
InterTal  of  tube  between  them  ^hall  be  of  a 
capacity  equal  to  that  of  the  cell  when  i^ 
contains  a  plate.  Thea^.  tubes  dip  into  a 
funnel  which  commonicates  by  a  suitable 
pipe  with  the  funnel  leading  to  the  cell. 
The  liquids  are  suocessiTely  supplied  to  the 
the  cell  from  the  bottles,  and  tha  mafeboil  ef 
operating  according  to  this  system  is  the  same 
as  that  just  described.  The  images  obtained 
on  glass  by  these  meana  may  be  copied  on 
to  paper  in  the  usual  manner.  In  filing 
the  images  on  paper,  it  ia  recommended, 
after  washing  them,  to  immerse  the  paper 
In  a  hot  solution  of  iodide  of  potassium, 
before  dipping  in  the  solution  of  hyposul. 
phite  of  soda,  by  which  means  a  better 
fixation  of  the  image  will  be  obtained. 

Under  this  branch  of  his  invention  Mr. 
Talbot  claims  the  mode  of  preparing  the 
glass  plates,  especially  the  use  of  a  weak 
solution  of  nitrate  of  silter  immediately 
after  the  first  coating  of  albumen ;  also  the 
conjoint  use  of  protiodide  of  iron  and  sul- 
phate of  iron  upon  albuminized  glass  platea ; 
and  also  the  bimultaneous  production  upon 
glass  plates  of  Images,  which  are  both 
potitire  and  negative  according  to  the 
light  in  which  they  are  viewed.  (In  the 
specification  of  a  patent  granted  to  Measrs. 
Malone  and  Talbot,  the  19th  December, 
1849,  a  method  is  described  of  producing 
such  images  which  differs  from  the  present 
in  the  prior  formation  of  the  negative 
image  which  is  afterwards  converted  into  a 
positive  one.)  Also,  the  apparatus  described 
to  be  used  along  with  a  camera,  enabling 
the  operator  to  work  without  the  necessity 
of  darkening  the  apartment  in  which  he 
works,  or  of  employing  a  tent  or  o'iher 
contrivance  for  working  in  the  shade  when 
taking  photographic  pictures  at  a  dittanoe 
from  ar.y  bouse.  The  form  of  the  appara- 
tus may  be  conaiderably  varied,  but  the 
essential  point  is  that  the  glass  plate  is 
placed  Id  the  cell  iu  a  partly  prepared  state, 
in  which  it  is  insensible  to  light,  and  is  not 
removed  from  tbe  cell  until  the  photogra- 
phic picture  is  finished,  with  the  ezception 
of  the  final  washing  and  drying.  The  paten- 
tee does  not  claim  as  new  tbe  mere  use  of  a 
glass  cell  containing  nitrate  of  silver,  into 


which  the  photographic  plate  is  dropped 
previous  to,  or  daring  the  formation  of  the 
image;  but  he  claims  the  addition  of  the 
stop-cpck  and  waste-pipe,  and  the  geaaral 
arrangeme4ts  which  render  unneqeiaary  tha 
removal  of  tha  pUte  from  tha  cell  bcforo 
the  picture  is  finisbaJ.  Ha  states,  alMi 
that  he  believes  the  arrangaffiaBt  of  four 
vessels  furnished  with  ti^bes  and  atop-0Pc|M 
for  pouring  measured  quantities  of  differanl 
fluids  into  tbe  glass  ceU  ^  be  a  new  one. 

The  second  part  of  the  iaventipA  cons  lata 
of  a  method  of  obtaipingt  under  cartain 
circumstancef,  thp  photographic  picti|)n|  ojf 
objects  which  are  in  rapid  mpttoo.  An 
electric  battery  of  the  greatest  powar  which 
can  be  conveniently  obtained  is  arranged  in 
a  darkened  room,  and,  auppoatng  the  mov- 
ing body  whose  picture  is  required,  is  a 
wheel  revolving  upon  its  axis,  tha  camera 
is  placed  at  a  convenient  distance  from  it, 
and  adjusted  so  as  to  have  the  imaga  of  the 
object  in  its  focus.  A  glass  plate  is  then 
taken,  which  has  been  previously  prepared 
in  the  way  described  above,  and  it  ia  ren- 
dered sanaitive  with  nitrate  of  ailver  in  tha 
way  also  above  described  ;  it  is  then  placed 
in  the  camera,  and  the  electric  battery  is 
discharged,  prodncing  a  andden  flaah  of 
light,  which  illuminatea  tha  object;  the 
image  thus  taken  on  the  glass  plate  ia  then 
rendered  visible,  and  tha  process  finished 
as  before  directed.  If  the  process  is  pro- 
perly conducted,  a  distinct  positive  image 
of  the  moving  body  will  be  aaen  upon  the 
glass^  the  rapidity  of  the  motion  not  effect- 
ing the  accuracy  of  the  delineation. 

What  is  claimed  under  this  head  of  the 
invention  ia  the  use  of  tha  instantaneoua 
light  of  an  electric  battery  in  auch  a  way  aa 
to  obtain  the  photographic  image  of  a  body 
illuminated  thereby. 

William  Birkktt,  of  Bradford,  agent. 
Fbr  imprwementi  in  obtaining  aoap  Jrom 
yfoth^waters.  Patent  dated  June  12, 1851, 
In  carrying  out  these  improvements 
soap-suds  or  waah-waters  are  subjected  to 
evaporation  (which  may  be  done  in  any  con- 
venient vessel),  until  they  are  reduced  to  a 
pssty  or  cream-like  consistency ;  a  quantity 
of  common  salt  or  other  soluble  salt  is  then 
added,  and  the  addition  of  such  salt  is  con- 
tinued during  the  boiling,  until  the  fatty 
mattera  of  the  soap  in  the  wash-  waters  are 
separated  from  the  water  and  salt  to  such  an 
extent  that  (on  being  allowed  to  settle  for  a 
time)  the  fatty  matters  may  be  skimmed 
off.  They  are  then  removed  to  another  pan, 
where  caustic  soda  or  potash  ley  is  added 
to  them,  and  hard  or  aoft  soap  produced 
according  to  the  nature  of  the  alkali  em- 
ployed. Or,  the  product  of  the  evaporation 
is  combined  with  f4tiy  matters  or  roain,  and 
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converted  into  soap.  The  ley  or  refuse 
resalting  from  the  above  process  is  allowed 
to  settle,  and  the  clear  liqaor  evaporated,  so 
as  again  to  be  used  in  place  of  the  salt  solu- 
tion, above  described,  for  separating  the 
remainder  of  the  water  from  fresh  quanti- 
ties of  soap-snds  or  wash-waters. 

The  patentee  makes  no  specific  claim, 
bat  states  in  conclusion,  that  the  novelty  of 
his  invention  donsists  in  treating  suds  or 
wash-waters  by  evaporation,  and  separating 
the  remainder  of  the  water  and  refuse  mat- 
ters by  a  suitable  soluble  salt,  and  then  em- 
ploying alkali  to  convert  such  products 
again  into  soap. 

John    Chattbrton,  of   Birmingham, 


agent.  Fbr  certain  tiMprovtmeii/f  m  pro- 
teeimgi  imtulaUd  eUctro-ielegrapkie  wiret, 
mid  in  the  methode  and  maehinery  need 
for  the  purpoee. 

The  particulars  of  this  invention  will  be 
given  in  an  early  Number. 

Specification  due,  but  not  Enrolled. 

John  Emanukl  Liohtfoot,  of  Broad 
Oak,  Accrington,  calico-printer,  and  JjlMkh 
HioGiNSON,  of  Cobourg- terrace,  Manches- 
ter, chemist.  For  improvemente  in  treating 
and  preparing  certain  colouring  mattere  to 
be  used  in  difcing  and  printing.  Patent 
dated  June  12,  1851. 
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Thomas  Twell*,  of  Nottlnghani,  manufiacturer, 
for  certain  improvements  in  the  manufacture  of 
looped  fabricit.     December  15 ;  six  months. 

Frederick  William  Norton,  of  Paisley,  Renfrew, 
North  Britain,  manufacturer,  for  certain  improve- 
ments in  the  manufacture  or  production  of  plain 
and  figured  fabrics.    December  16 ;  six  months. 

John  Gedge,  of  4,  Wellington-street,  Strand, 
Middlesex,  for  improvements  in  the  treatment  of 


certain  substances  for  the  production  of  manures. 
(Being  a  conunonication. )  December  10^  six 
months. 

James  Souter  and  James  Worton,  of  Birmingham, 
for  improvements  in  the  manufacture  of  papier- 
mache  and  in  articles  made  tbereft-om,  and  in  the 
manufacture  of  buttons,  studs,  and  other  articles 
where  metal  and  glass  are  combined.  December 
17;  six  montbs. 


WRBKLY    LIST   OV   DB8I6N8 

Date  of     No.  in 
Kegistra*  the  Re- 
tion.       gister.     Proprietors' Names. 

Dec.  12      3057      Edward  John  Dent 

13      3058      James  Neighbour 

10      3059      Cliarles  Rowley  

„      30C0      Williamson  &  Roberts.. 

,.      3061      Edward  Kesterton 

17      3U62      Joseph  Welch  and  John 

Margetson  

„      3063      Samuel  Whitfield  


FOR    ABTICLBS    OV    UTILITY   RBOI8TBRBD. 


Addresses.  Subjects  of  Design. 

Strand  Prismatic  balance. 

High-street,  Windsor Geometrical  fimbria,  or  shirt* 

with  graduating  corset, 
Birmingham Lead   and  slate  pencils,  and 

crayon  sliarpener. 
Heaton  Norris,  I.ancaster Apparatus  for  taking  up  thw 

cloth  in  looms. 
Long-acre Frame  for  carriage-windows. 

Cheapside Oxonian  ahirt^firont. 

Birmingham , Fastening  for   metallic   bed- 
steads. 
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(Patent  dated  June  17,  ItSl.    Patentee,  Francis  John  Swalne  Hepburn»  Captain  H.  P.    Specification 

Enrolled  December  17^  1851.) 

Mt  inTention  consiBts  in  yentilating  carriages  and  other  Tebicles  and  convejances 
bjT  constructing  them  with  a  second  or  interior  roof  or  lining,  in  addition  to  an  ordi- 
nary or  othef  ekteHor  roof;  th^  said  Intefior  rob(  of  Unlng  beinp;  ^ompos^d  of  per- 
forated metal,  cloth,  or  some  other  substance  ov  material  permeable  to  air,  or  having 
apertures  therein,  and  the  chamber  or  chambers  between  the  roofs  having  apertures 
in  its  sides,  or  being  otherwise  constructed  to  communicate  with  the  external  atmo- 
sphere. 

And  having  now  set  forth  the  nature  of  my  said  invention,  I  will  proceed  to  describe 
the  manner  in  which  it  is  to  be  performed : 

Fig.  1  is  a  side  elevation  of  a  carriage  commonly  known  as  a  *'  Clarence. *'  Fig.  4 
is  a  front  elevation  of  the  upper  portion.  Fig.  5  is  a  transverse  section  of  the 
upper  portion  taken  through  the  line  YY  in  fig.  1.  Fig.  6  is  an  inverted  half-plan 
view  of  the  interior  roof  or  lining.  Figs.  7  and  8  are  sectional  views  of  one  of  .two 
apertures  (furnished  with  valves),  which  form  a  cortimunication,  when  desired,  between 
the  external  atmosphere  and  the  chamber  or  chambers  before  mentioned — the  former 
figure  showing  the  valve  open,  and  the  latter  showing  it  closed,  a  is  an  ordinary 
external  roof,  supported  on  the  upper  part  of  the  hoop  -sticks  or  framing  b;  c  is  the 
interior  roof,  supported  on  the  framing  d^  and  by  the  under  side  of  the  hoop- 
sticks.  This  roof  is  shown  most  clearly  in  the  detached  view,  flg.  6,  where  it  is 
represented  as  composed  of  a  piece  of  perforated  zinc  covered  with  cloth,  a 
dorner  of  the  latter  being  turned  back  to  Expose  the  former  to  view,  e  is  the 
dhamber  between  the  two  roofs,  y/ are  apertures  in  the  sides  of  the  chamber, 
which  communicate  with  the  external  atmosptiere.  gg  are  valveS  for  closing  these 
apertures  wh6n  desired.  These  may  be  opened  by  pulling  the  looped  cord  A,  with 
which  they  are  fhrnished  (see  figs.  7  and  8)  and  passing  it  ofer  the  stud  i.  On 
releasing  the  loop,  the  valve  will  close  by  the  action  of  the  sprlnir  k.  The  con- 
structing the  inierior  roof,  in  the  manner  set  forth  and  described,  effects  a  division 
of  the  current  of  air  into  minute  streams,  which  avoids  the  inconvenience  of  direct 
and  strong  currents ;  but  if  in  any  case  it  should  be  desirable  to  increase  the  circu- 
lation of  air  to  a  greater  extent,  the  valves  //in  the  interior  roof  may  be  opened  for 
the  purpose,  m  is  a  valve  in  the  lower  portion  of  the  front  of  the  carriage,  which 
may  be  opened  when  desired.  The  other  parts  of  the  carriage  are  constructed  in 
the  ordinary  manner. 

I  would  wish  it  to  be  understood  that,  although  I  have  described  perforated  zinc 
covered  with  cloth  as  the  material  I  prefer  to  use  for  the  interior  roofing,  the  same 
may  be  made  of  perforated  metal  only,  or  dlotli  only,  or  of  wire  gause,  or  of  wire 
gauze  and  cloth,  or  of  any  other  suitable  substance,  material,  or  combination  of 
substances  or  materials,  which  will  serve  to  ditidfe  the  air  into  tHinute  ttrl^md,  and 
avoid  violent  or  strong  currents.  The  valves  may  also  be  shown  in  any  other  con- 
venient modes  than  those  represented  in  the  figures.  It  is  also  to  be  understood 
that  although  I  have  only  shown  my  invention  as  applied  to  a  Clarence,  the  same 
may  be  adapted  to  a  railway  carriage  or  to  a  passenger  canal  boat,  or  to  a  palanquin, 
or  to  an  omnibus,  or  any  other  description  of  roofed  or  inclosed  carriage  or  vehicle. 


ON  HAIiBKEt's  MBTBOD  of  solving  NUIfiaiCAL  BauATtoiia. 

Sir, — In  No.  1476  of  this  Magazine  I  pears  to  be  sufficiently  scarce,  and  almost 

gave  an  extract  from  Wallace's  ''  Alge-  un-cotne-at-able ;    but  hiy  frSeUd,  Mr. 

ra,*'  and  requested  some  possessor  of  George  Sanderson,  of  Galashiels,  having 

Halbert's*'Aritbmetic"(1789)tofurni8h  kindly  forwarded  me  his  copy  by  post,  I 

you  with  an  example  of  his  m  ethod  of  am  in  a  position  not  only  to  gratify  my- 

solving  ottMc  equations.     The  work  ap-  self,  but  probably  some  of  yovr  readers. 
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by  presenting  them  with  Hftlbert's  me- 
thod entire.  It  occupies  pages  278-^ 
286  of  his  <*  Arithmetic,"  and  is  as  fol- 
lows : 

Cfubie  Eguationt. 

When  an  eqnattoii  iavol^i  three  dimen* 
sions  of  the  onknown  qaantiiy,  tis.,  the 
oubet  ■quare,  and  simple  power,  it  is  called 
a  ettbie  equation^  or  though  the  sqnare  be 
wanting,  and  it  involve  only  the  cube  and 
simple  power,  it  is  still  called  a  cubiCt  and 
in  that  case  is  said  to  want  the  second  term ; 
this  happens  sometimes,  and,  when  otherwise, 
it  may  always  be  reduced  so  as  to  want  the 
second  term,  and  therefore  we  treat  of  such 
in  the  first  instance : 

Example  1. 

Suppose  this  equation  a^^-f-a^  100(H)  were 
giTcn,  and  the  value  of  a  were  required,  we 
see,  that  if  «  the  unknown  quantity,  were 
deducted  from  10000,  there  would  remain 
just  the  cube  of  a,  so  that,  extracting  the 
cube  root  of  the  remainder,  were  it  possible 
to  be  known,  would  resolve  the  equation. 
Now,  this  would  be  effected  if,  in  extracting 
the  cube  root,  we  always  hubtracted  from 
the  resolvent  the  same  figure  we  put  in  the 
quotient;  but  much  easier,  if  we  add  1  to 
our  divisor. — See  the  work  : 

aS+a-lOOOO  (21*528874940224.. . 
8  2 

1201  ) 

123  i      1980 

1201 
61 


1262 


132400) 


6375/    718000 

662000 

15750 

125 

677875 


13877500  I 

26052)      40125000 

27755000 
25808 


27780808 


1390331 200 >    12344192000 
&c.         9  ^^' 

Here  the  cube  root  of  the  first  period 
being  2,  and  ttanding  in  the  place  of  tern, 
subtract  it  from  the  given  quantity,  and  at 
the  same  time  its  cube  from  the  first  period, 


and  yo4i  havii  1980  ht  ft  retfolvendj  find 
your  divisor  as  usual*  1,200.  to  which  add 
1,  and  go  on  to  extract  the  root  as  far  as 
tou  choose ;  but  when  yon  have  got  half  the 
figures  you  Intend,  you  may  find  the  rest  by 
contracted  division.  Or  the  greater  half  may 
be  found  so. 

As  the  most  laborious  ^art  of  the  work  in 
extracting  the  cube  root  when  the  fl|^fei 
are  numerous,  is  the  squaring  the  quotient 
for  a  new  dirisor,  I  faAve  found  a  way  to 
make  that  part  of  the  work  entirely  easy, 
which  I  reckon  a  most  useful  contraction. 
The  squares  of  any  number  being  known, 
the  square  of  that  number  increased  by  one 
figure  may  be  had  thus : — multiply  the  in- 
creased number  by  its  last  figure,  and  again 
by  tie  same  figure;  but  the  second  time 
omit  multiplying  the  right-hand  figure ;  add 
tbese  two  lines ;  add  also  their  sum  to  the 
former  square,  shifting  two  places  to  the 
right,  and  you  have  the  square  of  the  in- 
creased number.f 


By  finding  the  divisions  this  way.  we  also 
save  the  trouble  of  adding  the  coefficient  of 
the  unknown  qiianttty  more  than  once, 
which  would  be  to  add  to  every  new  divieor 
found  the  common  way.  Proceed  now  to 
another  example; 

Ex.  2.— a>-f-5a»60. 

If  the  simple  power  of  the  unknown 
quantity  has  a  coeffioient  prefixed,  your  first 
divisor  must  be  increased  by  that  coefficient; 
and  its  product  by  the  first  quotient  figure 
must  be  subtracted  from  the  given  quantity, 
thus: 

ii»+5fl-60  (3-49099.... 
42 


3200)18000 


14304 

3696,  &c. 

Carry  on  the  work  as  far  as  you  please, 

finding  your  divisors  as  taught  above  :~the 

cube  of  3  here  was  27,  to  which  add  3  times 

the  coefficient  of  a,  made  42;  which  we 

♦  "As  usual,"  that  is,  "the  square  of  the  quo- 
tient, multiplied  by  SOO,  is  your  divisor;**  as  the 
anthor  remarks  la  his  Rule  for  the  eubo  root. — 
T.  T.  W. 

t  On  this  principle  the  yarlous  divisors  ih  the 
examples  are  determined,  and  the  author  exempli- 
fies the  method  by  giving  the  detail  of  the  divison 
in  Ex.  1.  These  need  not  be  here  transcribed.— 
T.  T.  W. 
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rabtraetod  together  from  the  gf  reu  quantity. 
Onr  fiftt  dWiior  vu  2700,  to  wUoh  add  the 
tame  roefficient,  made  3200  \for  the  5  mmti 
be  added  here  m  the  place  rf  hundrede,  aa 
you  may  understand  by  considering  where 
its  product  ought  to  be  subtracted,  or,  if 
the  given  quantity  consist  of  one  period, 
this  figure  muit  be  added  three  places  from 
the  right ;  but  if  of  two  periods,  add  it  to 
the  mii  figure. 

RMwmple  3. 

s^-f  7c -9  (•28249874.... 
1-4 

-600 
•008 

71200)  ^592000 

1162  J 

569600 

3840 

512 


573952 


7235200 )     18048000 

3372  J 

14470400 
3368 


14473768 


723857200  \ 
&c.   j 


3574232000 
28954288 

6788032 
6514714 


273318 
218157 


&c. 


Our  first  figure  here  was  a  decimal,  and 
its  product  by  7,  snbtrtcted  ftom  2,  leates 
6  s  from  this  take  the  cube  of  -2,  whirii  is 
•008,  remains  592000  ;  then  our  divisor  is 
1200,  to  which  prefix  7  the  coeflident.  This 
is  reolljf  putting  it  in  the  place  of  hundreds, 
if  you  remember  jour  quotient  figure  was  a 
decimal ;  then  go  on  with  extracting,  and 
wlien  you  have  gotten  three  figures,  you 
find  other  four  by  contracted  division.  But 
if  the  simple  power  of  the  unknown  quan- 
tity has  a  negative  aign,  in  this  case  yon 
must  add  where  you  subtracted  before,  as  it 
is  plain  the  unknown  quantity  wante  the 
pTMUct  of  the  unknown  by  that  figure,  to 
up  the  emhe  of  the  uidEBOwa. 


Sxampiii, 

ei>*5c->l  (2*3300587396.. 
10 


11 
8 


700) 
387  J 


3000 


2677 


108700  5  333000 
4167  t 


326100 

6210 

27 

332337 


663000 
&c. 
Here  the  product  of  the  ooeflielent  of  c, 
by  2,  the  first  figure  in  the  quote,  was  10, 
to  be  added ;  and  then  subtract  8,  the  cube 
of  2,  anuei  three  ciphers  as  usual,  and  find 
your  first  divisor  1200 ;  fnm  wUoh  take  5, 
your  ooeffieient  in  the  place  of  hundreds,  aa 
before  directed,  and  go  on  with  the  opera- 
tion, finding  the  divisor  the  eontraeCed  way ; 
and  having  got  five  figures  by  cstnotinf  the 
root,  you  may  find  other  five  by  oontrueled 
division. 

lLrmi^^5. 

e>- 12e-- 10000(21*73...  • 
240 


1188) 
123) 


10240 
8000 

2240 

1188 
61 

1249 


131100)  991000 
&e.         &C. 

But  supposing  the  equation  to  eonlain 
the  fare  also,  which  is  often  the  case,  thea 
that  equation  may  be  reduced  to  another, 
which  will  want  the  square,  or  sseoMi  term, 
by  the  following  rule,  which  is  universally 
known.* 

*  Ths  slmtemtnt  of  tbe  mle  ii  omitted  as  Moff 
■nfitoisnUj  ovidoiit  ftom  tlio  intisquont  pncoss. 
— T.  T.  W. 
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4i^-15fl>4-63a-*50. 

To  eitonnmate  the  teeond  term,  mtke  c^  5 
■■«•    Then 

«•.#»  + 15«*-i-75«  4- 125 

-15a'-     -]5«>-150«4-250 
(i3c  »  63«+315 

.-.  e«-12«--15. 

Now  find  the  Talne  of  «i  thni : 

-15(2-396475 

24 


9 
8 


00\ 
387/ 


1000 

0000 

540 

27 


567 


38700(433000 
&c. 

Hero  the  aoknoini  quantity  being  n<y<li'ot, 
24  added,  makes  only  9  ;  from  vhioh  take 
8,  the  onbe  of  the  first  quotient  fifwe ;  ow 
first  dirisor  would  be  1200,  bat  12  oar  oo- 
eiBeient,  being  sabtraeted  in  its  prvftr 
piiKt,  leaves  nothing,  &e.  Having  foaod 
the  value  of  •  to  be  2*396,  a  being  fire 

more,  mast  be  7*397475 which  is 

gotten  with  very  little  trouble,  after  a  little 
prietiee.  So  that  T  reckon  this  method  a 
valuable  disoovery,  when  compared  with  the 
jargon  we  meet  with  in  other  authors,  about 
r,  Limifo/toiie,  and  Afproxi' 


iMtfiont,  and    what    never    brings  us   the 
nearer  our  purpose*  ' 


»f 


From  ao  esramination  of  the  preced- 
ing extract,  it  will  be  evident  that  Mr. 
Hubert's  method  is  applicable  only  to 
equations  of  the  form  «"  +  a«+5—0, 
and  that  the  prineipU  upon  whicF equa- 
tions of  this  form  are  solved  Is  that  of 
adding  <o,  or  guhtraetwg  from^  +5  at 
each,  step,  #mcA  a  quaniity  <u  $kaU 
reduce  the  equation  to  the  farm  m^-V 
5«0.  Under  this  view,  the  method 
resolves  'jtself  into  nothing  more  than 
an  ingenious  extension  of  the  usual 
rule  for  the  cube  root  of  numbers,  and 
that  Mr.  Halbert  contemplated  his  rule 
at  9uek  is  evident  ftrom  the/orma/ioii  of 


the  several  terms  of  his  subtrahends, 
which  are  obviously  the  numerical  re- 
sults of  b  times  the  modified  divisors ; 
8a*5;  3a5*;  and  5'.  No  indication 
of  a  general  process  appears  in  any  of 
the  examples  cited,  nor  would  it  have 
been  easy,  or  perhaps  possible,  to  extend 
the  method  to  equations  of  the  form 

««4:ajp«±4«±c-0; 

and  hence  Mr.  Horner's  claims  to  the 
firet  discovery  of  a  continuous  method 
of  approximating  to  the  roots  of  equa- 
tions of  all  orders  are  not  affected  by 
any  thing  that  appears  in  Halbert^s 
'^Arithmetic."  That  the  trial  divisors  in 
both  processes  are  identieal  is  easily 
shown,  and  so  far  Halbert  may  be  said 
to  have  anticipated  Horner.  His  work « 
tag  form  is  nearly  the  same  as  that 
given  by  Professor  Young,  for  similar 
equations  in  pp.  197-8  of  his  Cubic  and 
Biquadratic  B^uatiane^  bnt  the  nruict- 
ph$  upon  which  these  are  obtained 
differ  so  widely  that  the  one  method  of 
solution  can  scarcely  be  termed  a  Inti- 
mate anticipation  of  the  other. 

I  am,  Sir,  yours,  &c., 

T.  T.  WlLKIVSOM. 

Bumlflj,  Lancashire, 

December  20,  1851. 


NOTIS  ON  THE  THBORT  OW  ALOBBEillC 
■aUATIONS.  BT  JAMBS  COCKLB,  BSCI., 
II. A.,  BABBISTBR-AT-LAW. 

(Conduded  from  page  450.) 
Thk'd  end  Qmeludimg  Seriee. 

IX.—- OONCLUSIOK. 

(1.)  Among  Other  expedients,  which 
have  suggested  themselves  to  me  for  the 
solution  of  the  equation  of  the  fifth  de- 
gree, is  that  of  employing  expressions 
with  unreal  exponents.  Without  ex- 
pressing any  opinion  as  to  the  prospects 
of  success  attending  such  a  course  of 
inquiry,  but  venturing  a  caution  against 
rasnly  entering  into  these  speculations,  I 
may  state  that,  after  trying  a  multiple  of 
an  unreal  root  of  unity  as  an  exponent, 
I  have  long  since  abandoned  the  further 
prosecution  of  inquiries  in  this  direc- 
tion. 

Investigations,  however,  like  the  fol- 
lowing rest  upon  a  surer  basis  of  utility. 
They  had  their  oriiein  in  my  perusal  of 
Mr.  Jbrbard*s  Refleetiane,  at  pp.  545 
—574  of  vol.  xxvi.  of  the  Third  Series 
of  the  Philoeophical  Magazine.  In  the 
consideration  of  the  mbthod  op  stmxb- 
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TRfC  PRODUCTS,  we  HtTe  seen  bow  im- 
portant xnay  be  the  discussion  of  linear 
functions  of  the  roots  of  equations;  of 
this  we  shall  have  a  further  instance  in 
the  following  result,  which  it  will  be 
interesting  to  compare  with  those  giyen 
in  the  first  section  of  Mr.  Jerbabi>*9 
Jleflections, 

Let  a,  6,  c,  df  and  e  be  the  roots  of 
the  quintic 

«»  +  A**  +  Bj?»+C*«  +  D*  +  E:«0, 

^nd  let  Pj  q,  r,  and  $  be  undetermined 
quantities,  and  make 

a  +  e-i-rd^B., 

<f+tf  +  #c—S. 
We  hence  arrive  at 

ode  +  ede  +  pbde = Vde, 
aed  -¥00^  +  gabc  »  Qae, 
ate  +  6m  4-  rbd$  «  Kke, 
abd-i'€b€'¥9ttie^Sab; 

whence,  bj  addition,  transposition,  4^c., 
we  obtain 

2  (abe)  »  Vde  +  Qae  +  Ube  +  Sab    1 
+  l\-p—r)bde  +  (l  —  q—i)  abe.) 

So,  from  the  previous  group  of  equa* 
tions,  we  see  that 

+  (2'-p—q)  b-rd^te,  j 

The  following,  among  other  ooQie^ 
quenees,  (lows  from  these  resalts.  If  we 
assume  that 

p»0,  Q»0,  R«0,^ 

and  also  > (A.) 

Z'  +  f-lr) 

then,  necessartijf, 

S»0,  f -1-1=0,  and 

rd  +  tc^  b. 

The  last  rplation  is  readily  obtained  by 
adiling  the  equations  R»0  and  S««0; 
and  we  now  see  that,  since 

the  given  quintio,  under  the  conditions 
(A.),  takes  the  form 

x^  +  Bj^  +  Dx+E^O. 

It  would  seem  that,  when 

we  have  also 

5D-B«; 

in  other  words,  the  given  quintic  takes  the 
solvibie  form  of  Db  Moivre.    The  con- 


verse of  this  proposition  is  discussed  by 
Mr.  Jbrrard,  in  his  Refleetions, 

(2.)  Let  us  apply,  under  a  different 
notation,  the  process  of  Art.  6  of  those 
Reflections  to  the  biquadratic 

whose  roots  we  will  denote  by  a,  i»  c, 
and  d  respectively.     Then,  uniting 

with 

T-i«i  +  /3*-f7e-fW, 

on  dividing  the  result  by  a-i-X,  and  de- 
signating 


t±\  by  «'. 

O-f-A 


we  shall  find 
T 


^a-^P'b  +  y'e-k-^'d. 


Following  the  line  of  argutpent  adopted 
in  the  Reflections^  let  us  suppose  that 
^=0,  or  ^-i-X=0,  then 

%  being  an  unreal  fourth  root  of  unity. 
We  may  hence  infer  that 

Finally,  on  making  the  requisite  sub- 
stitutions, we  shall  obtain 

T 


and  we  see  that  T^'O  is  equivalent  to 

a«t»e  +  (ft-i»p))9'-0, 
which  gives,  independently  of  /S', 
a-t«c=0,*-f»c«0. 

In  the  above  investigation  it  is  assumed 

that 

4,»^.  ».i<,  e-t?/,  tf»i3/| 

so  that  we  see  at  once  that  the  preceding 
relations  hold,  as  also 

and  a  variety  of  similar  ones  whioh  it  is 
needless  to  discuss.  But  it  is  very  desi- 
rable, by  making 

where  x  is  the  root  of  a  general  biquad- 
ratic, to  conduct  the  argument  side  by 
side  with  that  of  Mr.  Jerrard,  to  trace 
its  failing  point — for  fail  it  most  un- 
doubtedly will, — and  then,  guided  by  the 
analogy  thus  afforded,  to  detect  the  fal- 
lacy nf  fallacy  there  be)  in  Mr.  Jer- 
rard 8  argument.    I  may  o^erve  that, 
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by  writing  iH  for  t  in  the  above  discus- 
tion,  tbere  will  arise  two  new  aysteiqs  of 
equations,  making  altogether  three  pairs, 
or  six  equations,  derived  in  a  manner 
oorresponding  to  that  by  which  the  ten 
sets  mentioned  in  Art.  4  of  the  Reflec* 
tions  are  pbiained.  For  some  further 
remarks  on  quintics,  I  would  refer  to  my 
papers  in  the  Diary  for  1851  (p.  76)  and 
1848  (p.  84),  and  the  places  thereio 
mentioned. 

(3.)  If,  at  p.  114  of  vol.  i.  of  the 
Mathematician^  we  correct  a  typogra- 
phical error  in  the  article  numbered  3, 
we  may  write 

Now  this  last  expression  may  be  de- 
composed into  factorf,  both  of  which  are 
included  in  the  formula 

*i +i  {«  +  («"--*«)*} 'a  +  i  (d*a +/) 

-  i(c«  -  4a)  "  *  I  (2*- (?<»)z,  +  2^  -  c/| , 

by  assigning  to  ?«  the  proper  values  (/6. 
p.  114,  Art.  3).  The  two  values  of  the 
above  formula  are  givep  t>7  the  double 
sign  implicitly  included  in  the  radical 
svmbol,  and  they  can  never  both  take 
tne  form 

unless  we  have,  simultaneously, 
(f«,+/-0,  and 

(2<-eJ)2g  +  2y-^-=0. 

On  eliminating  z^  from  the  last  two 
equatioDSy  we  have 

and,  unless  the  last  condition  is  satis- 
fied, one  at  least  of  the  factors  is  of  the 
form 

2,+/32a  +  y, 

where  y  is  difi^rent  from  spro. 

The  preceding  investigation  may  be 
readily  adapted  to  the  case  in  which  the 
coefficient  of  z^  is  a  quantity  (r)  dif- 
ferent from  unity.  "We  have  only  to 
divide  a,  6,  ...  t  each  by  r,  and  sim- 
plify the  result,  which  belongs  tq  that 
department  termed  by  me  the  Method 
OF  Yanisuino  Groupes. 

On  comparing  this  latter  discussion 
with  that  which  I  gave  at  pp.  132-3,  pf 
vol.  xxviii.  of  S.  3  of  the  Philosophical 
Magazine^  and  adopting  Mr.  Jbr- 
ba&d's  notation,  we  see  that 


l/// 


r4^(\.  J)-(rXV-2ifAyV 

fV-(2,  4)-//w-2#/vyx* 

r/-(l,  4)-//X'X*,-2<fX'/X* 
r««(2,  3)=.(/'X"X'"-2#/X'yX'". 

It  will  be  noticed  that  X*  here 
sents  X'""''.  In  connection  with  the  present 
topic,  I  beg  to  refer  the  reader  to  my 
remarks  in  the  Arts.  15,  16,  pp.  32*  83, 
of  the  Supplement  to  vol.  iii.  of  the 
-Mathematician.  But  I  shall  &dd  here 
that  although  in  general 

(a,  b)  ^tfa  b ^29 f a fbf 

yet  that,  when  w^b^we  have 

(fl»)-i*/a« -#(/•)». 

(4.)  Let  X»0  denote  the  general 
equation  of  the  nth  degree,  ^nd  let  (hp 
function 

(*-pJX«^(l)piO 

be  developed  as  follows, 


•I'  T  •  •  • 


»+l  •-!  »-2 

*  +^1*  +?«*  +.•• 

In  the  above  operation,  as  well  as  {n 
those  ^iven  or  indicated  below,  the 
(erms  in  x^  %re  omitted  because  they 
necessarily  disappear  from  the  result. 

If  we  develope  in  like  pnanner 

('-7j^(U-^(2), 
omitting  for  convenience  the    various 
powers  of  «,  we  obtain 

1   +  ^«  +  y.   +  ^4  +     •    •    • 


1   +  Tj    +  r,   +   r,   +     ... 
which  indicates  that 

n-hS  «-l  n-9 

X        +r^x        +r^x        +•..  —0, 

It  is  needless  to  give  further  illustra- 
tions of  the  law  of  coefficients ;  but  the 
foUowing  is  the  working  process, 

"— "^"^  .  "^"^"""^"^^ 


ro+  r. 


+  r^. ., 


Let  the   coefficient  of  x*"  in  ^  (z) 
be  represented  by  (r,  z),  then  we  have 
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It  may  be  as  well  to  mention  that 
0W-{-r-(l,#-l)}^(#-l), 
of  whioh  the  development  is   of   the 

n  +  z 
»        +   .  .  .  »0; 

and  also  that 

(«,#)  — (1,1-1)  (||,Z-1). 

Let  M  denote  the  reciprocal  of  x ; 
divide  X  b j  p.  « ;  the  result  (X')  may 
be  written  Uius,— 

»+»i+»a  *  +  »,«*  +  .  .  . 
Form  the  function 

and  develope  it  thus 

•■  +  Va  +  »,jr  +  r4«*+   ... 

— »»■— v^©,*— aj^gX*—  .  .  . 

The  term  in  u  Tanishes  and  is 
omitted,  and  the  working  process  is  the 
same  as  in  the  last  case ;  and,  if  we 
make 

••%2{(r+l,2)x}-0, 

the  equation  connecting  the  coefficients 
of  one  step  with  those  in  the  next  will 
be  the  same  as  before.  Both  are  in  fact 
equations  in  finite  diiTerences,  and 
might  readily  be  put  under  such  a  form. 
It  will  not  be  forgotten  that 

{«-(!,  2- l)}+(f-l)-^(z), 

which  presents  a  resemblance  to  a  for* 
mer  relation. 

(5.)  Tbe  following  investigation  will 
famish  the  means  of  forming  at  plea- 
sure convenient  examples  of  cubic  equa- 
tions.    In  my  solvible  form  of  cubic 


let 


then  X  is  given  by  tbe  three  values  of 
the  expreuion 

b 

{(!)*«- 1}.' 

one  of  which  is  real.  Values  of  a  and 
m  may  be  assumed,  and  h  be  thence 
determined  The  advantage  of  this  is 
that  if  we  form  the  cubic  whose  root  is 
•  •!•  X,  e  being  arbitrary,  tbe  application 
of  my  Rule  (Hi.,  486)  becomes  exceed- 


ingfly  simple,  in  oonsequenee  of  atmla 
disappearing  from  the  process. 

I^t  the  real  root  of  Uie  above  solvi- 
ble  cubic  be  a  whole  number  (N) ;  then 
we  have 

and  hence  we  infer 

(A+«N)»-N«(a»-3a*), 
or 

ft«  +  3ft«aN  +  3fta«M>  +  3«»N«aO, 
which  gives  on  dividing  by  h 

ft>  •«- 3a  N.  ft  +  3  («•  N* -h  a  N<) -0, 
and  ft  will  be  ratioaal  if 

l2{««N«  +  «N»)-9««N«-«, 
or 

in  which  case  we  have 

ft+i?ii»0,orft»6N>. 
2 

Jambs  Cockx.b. 

S,  PumiMMurt,  Temple, 

December  I3th,  1851. 

{Bad  of  ik€  8€ri€9.) 


clabk's  aaiLWAY  MAOHnriutr.* 
We  have  had  many  works  on  Railway 
Engineering,  but  not  one  which  embraoes 
the  whole  Aeld  lo  completely  as  that  of 
which  some  apedmen  nambers  are  now 
before  ns.  Some  have  treated  of  tlie  modes 
of  setting  out  or  laying  down  railways  only; 
others,  of  the  locomotiTC  machinery  em« 
ployed  on  them  only ;  but  the  plan  of  Mr. 
Clark's  work  includes  "  the  prindpleB  end 
ooDstroetion  of  (both)  rolling  and  fixed 
plant  in  all  its  departmente."  Well  de- 
signed, the  work  gives  every  promise  of 
being  also  well  executed.  Mr.  Clark  is  a 
careful  collector  of  facts,  and  shows  gene- 
rally great  judgment  and  discernment  in 
bringing  out  their  salient  points.  He  gives 
proofs,  too,  of  behig  thoroughly  conversant, 


*  "Railway  MA.cHivKmT:  A  Treatise  on  tha 
MeehanicAl  Englneerinir  of  RallwMre,  emlwachur 
the  Pilnciplet  and  Conetractlon  or  Rollins  and 
Fixed  Plant  in  all  DepartmeDt*  Illottrated  Iqr  a 
Seriet  of  Plates  on  a  large  iciile,  and  by  numerooa 
Engnvlngt  on  Wood.  By  Daniel  Ubdobt  daxk. 
Enxlneer.  Part*  I.  and  II.  ISfil.  Blackie  and 
Son. 
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both  theoretically  and  praetically,  with  all 
the  branchet  of  hU  lubjeet ;  and  if,  occa. 
lionally,  we  miis  in  his  detcriptions  that 
dearneii  which  it  the  nmal  result  of  fulness 
of  knowledge,  we  are  incIiDed  to  ascribe 
this  wholly  to  inexperience  in  literary  com- 
position — a  fanlt  which  may  be  expected 
very  surely  to  disappear  with  the  progress 
of  the  undertaking.     For  one  thing  Mr. 
Clark  is  eapoeially  to  be  commended,  and 
that  is,  his  entire  freedom  from  those  per« 
sonal  and  party  leanings  by  which   most 
preceding  works  on  rail  way  a  have  been  dia- 
figured.    In  his  judgments  he  is  bold  and 
free — sometimes,  to  say  the  truth,  rather 
flippant,  but  always  (to  all  seeming)  honest 
and  conscientious. 

Chapter  I.  gives  tho  general  history  of 
the  loeomotire  from  1784  till  1831 ;  and 
chapter  II.  brings  it  forward  from  1831  to 
1849.  The  following  is  the  author's  own 
summary  of  the  events  comprehended  within 
these  periods : 

"  The  leading  facts  are,  that  on  the  first 
introduction  of  passenger  railways,  speeds 
of  about  12  miles  per  hour  only  were  anti- 
dpated;  the  rails  thus  employed  weighed 
only  35  lbs.  per  yard,  and  the  engines  from 
5  to  7  tons.  When  speeds  of  20  and  24 
miles  were  attempted,  it  was  found  neeee- 
sary  to  have  50  lbs.  rails,  and  engines  of  10 
and  12  tons.  The  engines  were  thus  dirisi- 
ble  into  dassee^-four-wheeled  engines  and 
iU- wheeled  engines,  patronixed  respectlTely 
by  Bury  aod  Stephenson  and  the  leading 
makers.  As  speed  and  power*— oonvertible 
terms — inereased,  more  aooommodatioii  was 
wanted  ;  outside  eyiinder  engines  were  con- 
structed weighing  15  and  16  tons;  inside 
cylinders  continued  in  vogue,  as,  by  simpli- 
ficatk>n  of  the  machinery,  aoeommodation 
was  provided  for  them.  In  other  quarters, 
the  gauge  of  the  railway  having  been  in- 
ereased 50  per  cent  upon  the  previously- 
existing  gauge,  the  constraint  incidental  to 
the  inside  eyiinder  was  very  much  relaxed, 
and  still  more  powerful  engines  were  made, 
weighing,  from  first  to  last,  15  to  35  tons 
charged.  On  the  ordinary  gauge,  too,  the 
boilers  of  the  engines  were  lengthened, 
and  the  fire-box  increased,  and  the  long 
boiler  engine  was  the  result,  weighing  from 
20  to  22  tons.  Finally,  as  some  of  the  later 
engines  on  the  common  gauge  bad,  owing 
to  peculiarities  of  construction,  acquired  a 
character  of  unsteadiness  at  high  speeds, 
and  of  increased  coat  of  maintenance,  Cramp* 
ton'tf  engine  was  introdaoed,  in  which  the 


wheel-box  was  extended  and  more  solidly 
arranged,  the  driving-wheel  being  placed 
behind  the  fire-box,  and  the  boiler  lowered 
considerably.  Meanwhile  the  rails  were  in- 
created  progressively  to  65,  75,  and  85  lbs. 
per  yard." 

We  do  not,  however,  think  this  at  all  a 

good  summary,  and  must  beg  our  readers 

not  to  take  it  as  a  fair  sample  of  the  quality 

of  the  work— which  it  is  not.    Some  of  the 

most  striking  facts  in  the  progress  of  the 

railway  locomotive  it  passes  over  altogether 

unnoticed.     Tiike,  for  instance,  the  intro- 

ducttOQ  of  the  chimney  blast  and  muliitubn* 

ar  boiler.     And,  for  proof,  take  what  Mr 

Clark  himself  elsewhere  says  of  that  event : 

Inir9dneii(m  o/  MniiiiuMar  Boiltn  mut 
ike  Biasi  Pipe. 

**  The  introduction  into  France  of  the 
imperfect  locomotive  of  the  time  (1825-30) 
— imperfect  in  so  far  as  high  speeds  were 
concerned — led  to  the  solution  of  the  ques- 
tion of  light  and  powerful  engines.    '  Tbe 
first  locomotives,  few  in  number,  that  were 
sent  to  France,'  says  M.  Lobet,  *  were  made 
by  George  Stephenson,  and  arrived  there  in 
1829,  for  the  Lyons  and  St,  Eiienne  Rail* 
way,  of  which  M.  Segnin  was  the  engineer. 
On  trial,  their  mean  velocity  did  not  ezoeed 
four  miles  per  hour.    To  increase  the  effl* 
eacy  of  her  engines,  M.  Seguin  felt  tbe 
necessity  of  increasing    their   evsporative 
power,  and  resolved  to  apply  a  scheme  of 
his  own  to  the  engines  he  was  about  to  con- 
struct (on  tbe  model  of  Stephenson's) — a 
scheme  which  he  had  cherished  since  1827, 
and  had  patented  in  February,  1828,  whi<^ 
consisted  in  multiplying  the  heating  surface, 
by  subdividing  the  current  of  hot  air  into 
streamlets  which  flowed  through  a  series  of 
tubes  immersed  in  the  water  of  the  boiler. 
The  method  of  the  tubes  increased  amax- 
iogly  the  heating  surface,  and  without  th«t 
evaporative  power,  and  it  is  precisely  to  thia 
evaporation   we  are  indebted    for    speeds 
which  were  before  thought  impossible.   But 
another  difficulty  presented  itaelf,  tbe  he%ht 
of  the  chimney,  necessarily  limited,  was  in- 
competent to  maintain  the  draft,  the  resist- 
ance of  which  was  so  much  increased  by 
the  increase  of  surface  in  the  new  boiler. 
M.  Segttin,  therefore,  added  a  circular  fan 
for  promoting  the  draft,  and  it  wai  partially 
successful.     M.   Pelletan,   however,    com- 
pleted the  solution  of  the  problem  by  sug* 
gesting  the  %team-jet  in  the  chimney  ;  and, 
as  usual,  Bagland  appropriated  the  inven- 
tion of  the  two  French  engineers.'* 


*  *'  liobat  Du  Chamln  de  Fer  de  Prance."  1l4#< 
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"  The  saggestion  and  application  of  tin 
subdivided  tabe  surface  if  by  common  con- 
aent  ascribed  to  M.  Seguin.  The  steam-jet 
in  the  chimney,  though  no  doubt  invented 
independently  by  M.  Pelletan,  had  been 
previously  applied  by  Stephenson  and  Hock- 
worth.  It  was,  however,  at  the  same  time 
but  partially  employed  in  this  country,  as 
we  may  infer  from  the  absenee  of  the  jet 
in  the  sample  engines  sent  to  France.  The 
method  of  the  multitubular  flue  and  the 
steam -jet  are  parts  of  one  system;  they 
CO  exist  as  nnturally  as  the  condenser  and 
air-pump  of  Watt's  engine.  The  locoraot'Te 
was  not  ripe  for  the  application  of  the  blast 
pipe  ;  the  lar^^e  and  vacuous  cavity  of  the 
flue  tube,  while  it  presented  a  very  re- 
stricted area  of  heating  surface,  permitted 
great  power  of  eoneentration,  and  the 
greater  length  and  surface  of  Hackworth's 
doubled  flue  enabled  him  on  this  account 
probably  to  employ  the  blast  with  greater 
success  than  had  been  done  by  his  prede- 
cessors. Airain ;  the  tubes  of  M.  Seguin, 
while  they  increase  the  heating  surface,  in- 
crease friction  surface  of  the  flue- way 
simultaneously  ;  and  here  it  was  that  the 
•id  of  mechanical  expedients  became  more 
than  ever  necessary  to  uphold  the  requisite 
rate  of  combustion.  The  method  of  the 
steam-blast,  therefore,  of  spontaneous  in- 
vention a%  home,  was  in  France  the  child  of 
necessity.  The  tubes  formed  the  link  be- 
tween the  fire-box  and  the  jet,  and  thus  the 
problem  of  producing  a  light  and  powerful 
locomotive  was  solved." 

Tfie  important  influence  which  these  im- 
provements exercised  on  the  progress  of  the 
railway  system  is  here  correctly  enough  ap- 
preciated ;  but  we  must  altogether  object  to 
the  readiness  with  which  Mr.  Clark  surren- 
ders the  claim  of  his  own  country  to  the 
invention  of  the  jet.  The  French  writer 
quoted  (Lobet)  asserts  that,  *'  a«  usual, 
England  appropriated  the  invention  of  the 
two  French  engineers  (Segoin  and  Pelle- 
tan)  ;*'  M.  Lobet  would  have  spoken  more 
tmly  had  he  said  that,  "  as  usual,  France, 
as  soon  as  any  important  discovery  is  made 
in  art  or  science,  sets  up  a  claim  to  the 
autborshtp,  though,  in  nine  times  out  of  ten, 
she  is  bat  a  copyist,  or,  at  best,  second- 
hand discoverer."  Mr.  Clark  makes  a  dis- 
tinction between  a  thing  being  of  "  sponta- 
neous invention"  and  "  the  child  of  neces- 
sity," which  we  must  confess  is  of  a  fineness 
beyond  our  comprehension.  However  be- 
gotten, the  fact  is  absolutely  undeniable,  that 


the  steam  blast,  at  least,  was  known  and  in 
use  in  England  more  than  twenty  years  be- 
fore a  single  railway  locomotive  had  been 
seen  on  the  French  soil.  To  substantiate 
this  fact,  we  must  quote  from  Mr.  Clark 
himself: 

"Experiments  for  stimulsting  the  draught 
0^  the  furnaces  were  not  wanting ;  great 
height  of  chimney  being  of  course  inad- 
missible. Trevethick  employed  hollow  bel* 
lows  for  that  purpose  io  bis  first  engine ;  in 
bis  second,  made  in  1804,  he  turned  the 
waste  steam  into  the  chimney.** 

Contemporary  evidence — the  best  of  all — 
of  Trevetbick's  right  to  the  invention  of  the 
blast,  is  to  be  found  in  NichoUon's  Journal 
for  September,  1805,  where  distinct  mention 
of  it  is  made  in  a  communication  from  Mr« 
Davies  Giddy  (afterwards  Gilbert,  and  Pre- 
sident of  the  Royal  Society).  Mr.  G.  gives 
there  an  "  account  of  certain  circumstances 
observed  by  himself  and  others,  during  the 
working  an  engine  on  Mr.  Trevethick 's 
construction  at  Merthyr  Tydvil ;"  one  of 
which  circumstances  was  *'  whether,  and  in 
what  degree,  the  draft  was  effected  by  the 
fidwiiteion  of  steam  into  thejlue.*'  "  Every 
one  agreed  in  declaring  that  the  fire  bright- 
ened each  time  the  steam  obtained  admis- 
sion into  the  chimney,  as  the  engine  made 
no  amoke."  The  good  effect  of  the  steam 
jet  in  promoting  combustion  seems  never  to 
have  been  once  doubted  either  by  Treve- 
thick  or  others,  but  it  did  not  come  at  the 
time  into  general  use;  because,  as  Mr. 
Clark  justly  observes,  **  until  1825,  nothing 
but  slow  speeds  were  ever  contemplated  by 
those  engaged  in  the  manufacture  of  en- 
gines, and  the  unassisted  evaporative  power 
of  the  boiler  of  the  old  engines  was  in  gene- 
ral competent  to  the  production  of  at  least 
as  much  steam  as  would  do  the  work  of 
seven  or  eight  horses.  This  was  of  itself 
considered  an  achievement,  and  it  seemed  to 
have  contented  mechanical  men  interested 
with  railways  for  a  quarter  of  a  century." 

Not  quite  ''  contented,"  for  it  is  related 
that,  in  1827,  Mr.  Timothy  Hackworth, 
manager  of  the  Stockton  and  Darlington 
Railway,  applied  the  blast- pipe  in  the  chim- 
ney to  an  engine,  the  Royal  George,  oqb- 
stntcted  for  that  line,  and  re-arranged  by 
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him  ;  which  also  was  prior  to  the  adop- 
tioD  of  the  plan  by  the  French  engineers. 

]  t  is  supreroelj  idle  after  this  to  talk  of 
the  elaima  of  Segnin  and  Pelletan;  or  rather 
of  Pelletan  alone,  for  what  Segnin  proposed 
was  confessedly  not  the  blast,  bnt  a  fan 
which,  too,  happened  to  be  a  borrowed 
child ;  for  the  same  thing  was  proposed  by 
the  Chapmans  as  early  as  1812.  Mr. 
Clark  is  pleased  to  say  that  the  steam-jet 
was  '*  no  doobt  invented  independently  by 
Pelletan."  Bnt  how  do  we  know  that? 
Where  is  th?re  the  least  proof  of  it  ?  His- 
tory knows  no  second  inventors  ;  there  can 
be  but  one,  and  he  the  first  The  actual 
circumstances  of  the  caae  render  it  fully  as 
probable  thnt  Pelletan  was  aware  of  the 
English  invention,  and  profited  by  it,  as 
that  he  bad  recourse  to  his  own  wits  on  the 
oocaston.  The  two  engines  first  sent  'from 
England  to  France  were  accompanied  by 
Eoglish  workmen,  and  nothing  is  more 
Ukely  than  that  these  workmen,  or  aome  of 
them,  knew  of  their  countryman  Treve- 
thick's  device  for  accelerating  the  draught ; 
and  knowing,  would  make  mention  of  it. 
Nicholson's  work,  moreover,  was  a  journal 
in  universal  circulation  both  at  home  and 
abroad,  and  impartial  history  will  not  admit 
of  such  well-informed  men  as  Pelletan  and 
Segutn  being  ignorant  of  its  contanti. 

The  claim  of  the  French  to  the  multi- 
tubular boiler  stands  on  much  better 
grounds  than  their  claim  to  the  steam-jet, 
and  must,  we  think,  be  admitted.  Segutn 
had  his  patent  in  1828,  and  the  first  boiler 
with  multitubular  flues  seen  in   England, 

was  that  of  the  Rocket,  built  by  Hackworth, 
which  was  one  of  the  competing  engines  at 
the  famous  competition  on  the  opening  of 
the  Liverpool  and  Manchester  Railway  in 
1829— a  year  after,  ''The  tubes,"  says 
Mr.  Clark,  **  were  adopted  at  the  suggestion 
of  Mr.  Booth,  of  the  Liverpool  and  Mao* 
cheater  Railway,  to  whom  the  merit  of  the 
inveotion  in  this  country  is  commonly 
ascribed."  Mr.  Booth  may  possibly  have 
heard  nothing  of  M.  Seguin's  patent,  but 
we  are  not  at  liberty  to  indulge  in  any  such 
•■ppoaition.  It  is  no  more  open  to  an  Eog- 


lish than  a  French  man  of  science  to  plead 
ignorance  of  a  world-published  fact.  Aa 
long  as  M.  Seguin*t  patent  cannot  be  dis- 
placed from  the  chronological  position  which 
it  holds,  which  we  believe  to  be  the  caat, 
M.  Segnin  must  be  frankly  recognised  aa 
the  inventor  of  the  multitubular  system. 

Of  TiMOTBY  Hackworth,  referred  to  in 
be  preceding  extracts,  and  of  his  servioea 
to  the  railway  system,  Mr.  Clark  speaks  in 
terms  of  high  and  well  -  merited  praise, 
which  we  quote  the  rather,  that  Mr.  Hack- 
worth  has  hitherto  had  but  scant  jnatioe 
done  to  him  by  writers  on  railway  affairs : 

Timothy  Haeiworth. 

**  From  the  foregoing  notices  it  appears 
that  no  single  individual  in  this  country 
had  up  till  the  year  1830  done  so  much  for 
the  improvement  of  the  locomotive,  and  for 
its  establishment  as  a  permanent  railway 
moter  as  Mr.  Timothy  Hackworth."  **  He 
first  employed  six  coupled  wheel  locomo- 
tives ;  he  first  applied  the  waste  steam  to 
heat  the  feed- water  ;  he  first  employed  the 
eccentrics  to  work  the  feed-pumps, — which 
in  many  cases  is  a  matter  of  convenience  ; 
he  substituted  spring  balances  for  weights 
to  (he  safety-valves;  he  schemed  and  first 
applied  the  steam  chamber  in  the  boiler,  a 
valuable  auxiliary  for  obtaining  dry  steam  ; 
he  fi^^t  placed  the  cylinders  beneath  the 
boiler,  and  employed  the  double  inside 
crank  axle,  coupled  directly  to  the  pistons  ; 
and  he  also  was  the  first  to  employ  in  rail- 
way locomotives  a  separate  crank- shaft 
hung  in  bearings  fixed  to  the  frame." 

The  memorable  controversy  respecting 
the  four-wheel  and  six* wheel  engines  is 
touched  on,  as  we  have  S3en,  rather  super- 
ficially, by  Mr.  Clark  in  his  historical  sum- 
mary ;  but  there  are  other  passagea  in  which 
their  comparative  merits  are  brought  out 
with  sufficient  distinctness  and  circumstan- 
tiality : 

Six-wheeled  Engines,  Plain  Driving- 
wheeU,  and  Heavy  Rails. 

"  The  increased  weight  and  speed  of  the 
locomotive  supplied  to  the  Liverpool  and 
Manchester  Railway,  gave  rise  to  a  new  and 
unexpected  difficulty.  The  Rocket  class  of 
engine,  in  working  order,  did  not  wtigh 
above  five  tons.  This  weight  distributed 
amongst  four  wheeU,  did  not  afford  above 
30  cwt.  to  each  driving-wheel  on  a  railway 
that  was  laid  originally  with  35 -pound  rails. 
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The  additioiial  weight  of  the  engioec  of  the 
Planet  class,*  9  tons  charged,  and  loading 
the  rails  under  the  driving-wheels  with 
H  tons,  or  24  tons  to  each  rail,  speedily 
dUorganised  the  permanent  way ;  the  rails 
were  for  the  most  part  broken  or  bent  under 
the  extra  load  moving  at  thirty  miles  per 
hour.  The  cause  of  the  destruction  was  of 
a  compound  character.  On  the  one  hand, 
there  was  the  unequal  distribution  of  the 
weight,  and  the  mal-arrangement  of  the 
wheels,  made  worse  by  the  increased  load 
laid  upon  them;  on  the  other  hand,  the 
radical  defeets  in  the  mode  of  laying  the 
rails  had  also  moch  to  do  with  it. 
"  It  was  impracticable  more  equally  todivide 
the  load  over  the  four  wheela ;  with  inside 
cylinders,  the  crank  axle  is  necessarily  placed 
in  front  of  the  fire-boz ;  a  large  portion  of 
the  engine  therefore  overlays  that  axle.  The 
lore  wheels,  it  is  true,  might  have  been 
placed  so  close  to  the  engines  as  to  divide 
the  weight  equally  with  them ;  to  secure 
base  on  the  ratli,  however,  they  were  neces- 
sarily placed  forward,  and  were,  of  course, 
more  remote  from  the  centre  of  gravity  of 
the  suspended  mass.  Neither  was  the  pre- 
ponderating load  on  the  driving-wheels  re- 
quired for  the  purposes  of  adhesion,  as  their 
power  of  bite  was  more  than  ample.  In 
Pambour's  experiments  on  the  velocity  and 
load  of  locomotives  on  the  Liverpool  and 
Manchester  Railway,  there  was  not  one  in 
which  the  motion  was  stopped  or  slackened 
for  want  of  adhesion,  though  there  were 
loadf  amongst  them  eqaivalent  to  300  tons 
on  a  level..  Again;  the  wheeh  fore  and 
hind  did  not  exceed  5  feet  apart  centres,  the 
axles  being  placed  between  the  fire-box  and 
the  smoke-box ;  and  thas,  with  overhanging 
loads  and  a  total  length  of  engine  of  15  feet, 
depressions  and  the  ioequalitiea  of  the  rails 
gave  rise  to  irr^ular  motions,  which  were 
magnified  aerioosly  by  the  length  of  the 
machine. 

'*  It  was  proposed  to  replnce  the  light  rails 
with  66  lb.  rails.  Immediate  measures  were, 
however,  imperative ;  and  it  waa  finally  de- 
termined to  add  a  pair  of  wheels  to  the 
engine,  hehmd  the  Jlre-box,  constituting  it 
a  six-wheel  engine,  and  extending  the  base 
to  9  feet.  The  object  of  the  additional  pair 
waa  not  to  relieve  the  driving-wheels  of  any 
fixed  part  of  their  load,  but  to  check  the 
pitching  of  the  engine  by  receiving  a  portion 


•  The  Planet  wai  the  ninth  engine  built  by  Mr. 
Stephenson  for  the  Liverpool  and  Manchester 
Railway,  and  embraced  tome  conspicuous  iroprove- 
ments ;  it  was  the  combination,  in  fact,  of  what 
bad  previously  been  known  —  the  multitabular 
boiler,  the  blast  pipe,  th<»  inside  horisontal  cylin- 
ders which  were  placed  inside  the  smolte-box,  and 
the  doable  enuik-axle.^if  r.  Ctarkt  unle 


of  the  weight  at  the  time  of  plunging.  They 
were  lightly  loaded  when  the  en|^ne  wae 
empty,  merely  to  bind  the  springe;  and 
when  the  engine  was  charged,  the  aprings 
had  a  burden  of  5  ewt.  each. 

'*  The  design  was  good ;  the  bind  wheela 
remedied  the  nnsteadineas,  both  vertically 
and  laterally,  beyond  all  expectation;  the 
speeds  were  maintained  without  invohring 
any  further  destruction  of  the  permanent 
way ;  and  the  engineer  proceeded  diligentl  j 
to  replace  the  light  rails  by  heavier  ones. 
Since  that  time  the  rails  have  been  increased 
successively  to  30,  60,  70,  and  75  lbs.  per 
yard  lineal. 

**  Besides  deriving  from  the  adoption  in- 
creased atability  on  the  rails,  the  six-wheel 
engine  kept  firmly  together  for  a  longer 
time ;  the  tubes  leaked  less ;  the  frame  waa 
leas  disturbed  at  the  bolts  and  atays ;  run- 
ning off  the  rail  became  less  frequent  on  the 
fracture  of  a  crank- axle;  this  axle  itself 
lasted  longer,  as  it  was  saved  from  much  of 
the  Itrainiog  to  which,  as  hind  axle,  It  was 
previously  exposed. 

"To  preserve  the  crank -axle  of  the  new 
engine  from  the  lateral  pressure  on  the 
wheel  flangea  on  the  paasage  of  eurvea,  the 
driving-wheels  were  deprived  of  their  fiaqges, 
and  formed  straight  on  the  rims,  and  were 
thus  left  free  to  suit  themselves  to  the  rails. 
The  plane  driving-wheel  formed  the  subject 
of  a  patent  in  1833." 

Mr,  Burp't  Frntr^wkeel  Bmginet. 

'*  A  new  and  original  class  of  englnea  had 
been  advocated  by  Mr.  Edward  Bury,  of 
Liverpool,  since  1830,  the  date  of  the  deli- 
▼ery  of  his  first  locomotive  on  the  Liverpool 
and  Manchester  Railway.  He  was  ap- 
pointed locomotive  superintendent  of  the 
London  and  Birmingham  Railway,  opened 
in  1837,  and  had  opportunities  of  extan- 
sively  introducing  on  that  line  his  peculiar 
class  of  locomotives.  Though  the  argu- 
ments then  advanced  by  Mr.  Bury  were 
deemed  irrefragable  by  a  large  section  of  the 
mechanical  men  of  the  time,  and  gave  riae 
to  animated  diacossion,  they  have  for  the 
most  part  sunk  into  unimportsnoe  as  the 
arts  of  construction  have  advanced.  Hie 
peculiar  features  of  Bury's  engines  were  the 
circular  fire-box;  the  arrangement  of  the 
tubes  in  circular  arcs ;  the  exclusive  inaida 
frame,  composed  of  forged  iron  bsrs ;  and 
the  exclusive  number  of  wheels— four — oti 
which  the  engine  was  placed.  Mr.  Bury's 
ideas  were  all  of  a  mathematical  complexion. 
The  fancied  sU|>eriority  of  the  circular  fire- 
box, and  the  arrangement  of  the  tubes  in 
circular  lines  for  the  promotion  of  equable 
combustion,  and  the  free  circulation  of  the 
water  in  the  boiler,  is  now  estimated  at 


ailxm'B   KKatSTZBED   fiBliD-OT..EAKSEB  AND 
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DotfalDK  ooBpired  with  thg  eoBTentaBiia  of 
tke  aqun  flre-boi  •■  a  piece  of  muiitfie- 
torr,  aod  111  Tdaa  h  ambodjing  grater 
■m  of  grata  and  haatiajt  rarfaoa  in  prapor- 
tian  to  Ita  fcODOnic  butt.  The  aaparlOTltj 
of  tba  drcmlar  arrangameat  of  (ba  tiibei  hu 
■bo  proTsd  ■  mere  Hgoient ;  and  whare 
(Bbe  latfaoa  it  an  object — and,  abova  all, 
Metioul  area  of  iDbe— the  >TraiifeBieDt  of 
nbea  in  itrdght  iina  becomei  imptntire. 
Bary'*  lna<de  bane,  compoied  of  bar  iron, 
Inparted  to  bli  eogina  a  peculiar,  wiry  air 
of  lightneu.  Mr.  Bnrj  JQillj  coneeJTed 
that,  neit  to  ■  good  boiler,  '  tba  oioat  im- 
portant point  in  the  comtnictioii  of  a  loco- 
motile,  waa  to  coniMct  all  the  parti  flrmlji 
together  bf  a  atroog  and  wdl '  arraDged 
fkraiing,  lo  that  thcf  ahall  retain  their  reia- 
tlfe  poaitiona  vben  Uie  engine  la  in  moUoo.' 
In  tbia  reapeol,  he  oonildered  the  inalde 
framing  much  toperlor  to  the  ontdde  fram- 


log,  aa  tba  connectiOQ  of  the  ojlinder  and 
craok-aile  wa>  more  diteet ;  and  the  batter 
wai  Mnddered  to  be  mlleved  from  mush  of 
the  etraia  of  the  engine  ineldental  to  oataMe 
framei.  Hncb  of  tbU  It  tme,  and  haa  been 
followed  op  in  tbe  worka  of  modern  looo- 
motiire  bntlderg." 

On  tbe  whole,  Mr.  Ckik  haa  left  u  Tery 
favonrahlf  impreaaed  with  hii  qualUUatloDa 
for  the  Important  taik  he  baa  nndartahaa : 
and  if  he  hnt  go  on  ■abehiabegnn,  we  think 
he  inaj  coufldeatlj  reckoa  do  the  general 
approbatloD  and  aupport  of  the  profeaaian. 
The  work,  we  mnat  not  forget  to  add,  ta  got 
op  in  a  atjie  which  don  great  credit  to  the 
prela  of  the  pnhliabera ;  tb«  type  and  paper 
are  exoellent;  and  the  pictorial  embeUlah- 
menta  aa  gplendld  aa  proFoae. 


m  fflllui,  of  WoodUott,  FmptMor.) 
Fig.  3. 


Fig.  I  ia  a  aide  elevation ;  Sg.  2  an  end 
e)evatii>n  of  (hia  mnchine ;  ig.  3  ii  a  crose 
acction  of  one  of  theaieveB  and  the  shak- 
ing frame  in  which  it  is  mounted.  AA 
ia  tbe  frame-wock  ;  B,  Ihe  hopper  i  CC, 
two  lieves,  each  of  which  ia  composed 
of  wire  game,  but  the  wire  gnuae  at  the 
Qpper  end  or  half  ia  finer  In  the  meBhea 
than  that  at  the  lower  end,  tbe  width 
of  Ihe  meabea  inereaaing  in  regular  gra- 
dalion  horn  the  upper  end  of  the  top 
sieve  to  the  loner  end  of  the  under  one. 
Below  each  diriiioQ  of  the  tieve  ihere  ia 
fixed  A  web  of  olotb  SD,  upon  wbieh 


the  aeeda  aa  they  fall  through  arc  con- 
ducted to  the  apouta  £!£,  from  the 
inoutha  of  which  the  different  varietiea 
Are  eoilecled.  FFare  linkt,  bjr  which  the 
aievc-rramea  are  auapended.  F*  F*, 
other  links,  which  may  be  lengthened  or 
ihortcned  at  pleuure,  bj  meani  of  the 

greater  or  teai  inclination  according  to 
Ihe  kind  of  seed  operated  upon.     GG  ie 


apparatue  and  ihde,  to  regulate  t1 
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IX    BNGLT8H   WATSR8.  — (SBR    ANTS,    PP.  453,   474.) 


▼ICB-CHANCSLLOR'B   COUflffy 

Saturday,  D§e.  20. 
(Before  Sir  G.  Turner.) 

CALDWELL  V.  VANVLI88ENOBN.  —  CALD- 
WELL V.  ROLFE. — CALDWELL  V,  TBR- 
BKCK. 

The  VICE-CHANCELLOR  gBTc  judgment 
in  these  causes.  The  bills  were  filed  to 
restrain  the  use  of  the  screw  propeller  (con- 
structed according  to  Lowe's  Patent)  by  the 
defendants  (who  are  the  owners  and  masters 
of  ships  belonginfr  to  subjects  of  the  King 
of  Holland)  in  England,  Wales,  and  the 
town  of  Berwick  upon-Tweedj  and  the  seas, 
rivers,  and  havens  of  the  same.  The  in- 
junction was  resisted  on  several  grounds : 
first,  that  the  injunction  ought  not  to  be 
grsnted,  for  want  of  noveltf  in  the  invention ; 
secondly,  that  there  had  not  been  such  an 
enjoyment  of  the  patent  as  would  justify  the 
Court  in  sustaining  it  by  the  injunction ; 
and  thirdly,  that,  supposing  the  patent  to 
be  valid,  and  the  enjoyment  to  be  estab- 
lished, siill  there  appeared  upon  the  affida- 
vits such  circumstances  as  would  preclude 
the  interference  of  the  Court.  The  principles 
upon  which  the  Court  interfered  to  protect 
a  patent  were  very  simple.  It  was  the  duty 
of  the  Court  to  protect  the  legal  right  pend- 
ini;  litigation  ;  but  the  party  seeking  its  in- 
terposition was  bound  to  show  some  title, 
and  in  the  case  of  a  new  patent  which  had 
not  been  established  in  a  court  of  law  thi« 
title  waa  wanting ;  but  if  there  had  been 
proceedings  at  law  in  which  the  right  of  the 
patentee  had  not  been  successfully  resisted, 
and  might  have  been  resisted  if  it  had  been 
without  foundation,  there  waa  a  sufficient 
case  for  the  interference  of  the  Court  for  the 
protection  of  the  patentee.  The  circum- 
stances brought  before  the  Court,  as  a  de- 
fence to  the  application,  were  stated  in  the 
affidavit  of  one  of  the  defendants  in  the  first 
cauite.  The  affidavit  stated  that  the  ship 
referred  to  in  that  cause,  the  Burgoma$ter 
Hemkopfer,  was  the  property  of  a  company 
in  Holland,  called  the  '*  Amsterdam  Steam 
Screw  Schooner  Company  ;  *'  that  the  com- 
pany was  coinposed  of  numerous  partners, 
all  of  whom  were  subjects  of  the  King  of 
Holland,  and  none  of  whom  were  En^lish 
subjects;  that  the  company  was  entitled  by 
the  law  of  Holland  to  trade  with  steam 
ships,  built  and  fitted  up  with  the  propel- 
ling power  which  was  the  subject  of  the 
application  ;  that  the  Fcrew  propellers  in 
their  ships  were  manufactured  and  fitted  by 
the  defendants  at  Amsterdam  ;  that  the  de- 
fendants were,  and  always  had  been,  unac- 


quainted with  the  invention  of  James  Lowe* 
and  that  the  deponent  believed  that  ^1  the 
said  ships  were  built  and  fitted  in  ignorance 
of  the  existence  of  any  such  patent ;  that  oo 
patent  had  been  granted  to  secure  the  alleged 
invention  in  Holland,  and  that,  according 
to  the  laws  of  Holland,  it  was  open  to  any 
English  subject  to  apply  for  and  obtain  a 
patent  in  the  kingdom  of  Holland;    that 
before  the  vessel  in  question  had  been  built 
and  fitted  with  the  screw  propeller,  several 
other  vessels  had  been  built  and  fitted  in  the 
same  manner,  and  had  traded  between  Am- 
sterdam   and    London,    and    made    many 
voyages ;  that  the  defendants  had  not,  until 
September  last,  heard  of  any  objection  to 
their  so   trading  on  the    ground    of   the 
alleged  infringement  of  the  patent ;   that 
various  other  vessels  bud  been   built  and 
fitted  in   Holland  with  propellers  on  the 
same  principle,  and  with  the  same  propel- 
ling pover ;  and  that  it  would  be  a  great 
loss  to  the  company,  and  to  both  England 
and  Holland,  if  the  trade,  which  was  pro* 
fitable  to  both  countries,  should  be  restrained 
by  the  Court.    This  affidavit  set  forth,  in 
clear  and  distinct  language,  the  grounds  on 
wbieh  the  case  of  the  defendants  was  founded. 
He  was  of  opinion  that  he  could  not  with- 
hold the  injunction  on  the  ground  stated. 
Upon  the  general  principle,  foreigners  were 
subject  to  the  laws  of  the  country  in  which 
they  happened  to  be.     If  there  were  any 
cases  in  which  they  were  subject  to  their 
own  laws  in  another  country,  it  was  not  by 
force  of  those  laws,  but  of  the  laws  of  the 
country  in  which  they  were  adopting  their 
laws  into  its  own.     This  was  the  doctriD« 
laid  down  by  Mr.  Justice  Story  in  his  Oon- 
Jlici  of  Laws,    The  principle  in  this  coun 
try  did  not  depend  upon  the  general  Isir. 
It  was  the  subject  of  special  provision  by 
statute.      The  atatnte  32nd    Henry  VIII. 
chsp.  16,  sec.  9,  provided  "  that  every  alien 
and  stranger  born  out  of  the  king's  obeia- 
ance,  not  being  denizen,  which  now  or  here- 
after come  in  or  to  (his  realm,  or  elsewhere 
within  the  king's  dominior48,  shall,  after  tlie 
Ist   day   of    September   next    coming,   be 
bounden  by  and  unto  the  laws  and  statutes 
of  this  realm,  and  to  all  and  singular  tbo 
contents  of  the  same.*'     Natural  justice,  in 
fact,  required  that  the  defendants,  when  in 
this  country,  should  be  subject  to  its  laws. 
The  question  then  was,  what  were  the  rights 
of  patentees  ?   The  Crown  had  in  this  king^ 
dom  always  exercised  the  right  of  interfering 
with  the  trade  of  the  country,  and  had  at  s 
former  period  exercised   that   power  verj 
prejudicially.    The  abuse  of  this  power  had 
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beeo  restrained  hj  the  itatate  of  James.  In 
the  case  of  the  monopolies  reported  hj  Sir 
Edward  Coke,  ic  was  held  that  the  Crown 
had  power  to  grant  an  ezclaiive  right  of 
trading  for  a  reasonable  period,  and  this 
was  limited  by  the  statute  for  the  term  of 
fourteen  years.    The  statute  did  not,  how. 
ever,  create,  but  control  the  power  of  the 
Crown  to  grant  patents ;  and  the  patentees 
derived  their  rights  not  from  the  statntei 
bnt  from  the  grant  of  the  Crown.    What, 
then,  were  the  words  of  the  patent  ? — '*  The 
Crown  thereby  gave  the  patentee,  his  exe- 
cutors, administrators,  and  assigns,  special 
license,  full  power,  sole  privilege,  and  an- 
thority,  that  be  the  said  patentee,  his  exe- 
cutors,  administrators,    and    assigns,  and 
every  of  them,  by  himself  and  themselTCS, 
or  by  his  and  their  deputy  or  deputies,  ser- 
vants or  agents,  or  such  others  as  he  the 
said  patentee,  his  executors,  administrators, 
or  assigas,  should  at  any  time  agree  with, 
and  no  others,  from  time  to  time,  and  at  all 
times  thereafter  during  the  term  of  years 
therein  expressed,  should  and  lawfully  might 
make,  use,  exercise  and  vend  bis  said  inven- 
tion within  that  part  of  the  United  King- 
dom  of  Great  Britain  and  Ireland  called 
England,  the  dominion  of  Wales,  and  town 
of  Berwick-upon-Tweed,  in  such  manner  as 
to  him  the  said  patentee,  bis  executors,  ad- 
ministrators, and  assigns,  or  any  of  them, 
should  in  his  or  their  discretions  seem  meet." 
Now,  foreigners,  as  well  as  British  subjects, 
were  liable  to  actions  for  injuries  to  the  civil 
rights  of  British  subjects ;  and  there  was  no 
reason  whj  they  should  not  be  equally  liable 
to  action  for  the  infringement  of  the  right 
thus  granted.     If  that  were  so,  there  was 
equally  no  reason  why  the  jurisdiction  of 
this  Court  should  not  be  appealed  to  against 
them.      The  right  would  in  former  times 
have  been  enforced,  in  aid  of  the  King's 
grant,  by  proceedings  in  ihe  Star  chamber, 
In  the  courae  of  the  argument  he  bad  in- 
quired whether,  if  a  locomotive  enitine  on  a 
railway,  the  subject  of  a  patent  in  England, 
but  for  which  no  patent  had  been  obtained 
in  Scotland,  were  made  in  the  latter  conn- 
try,  it  could  be  allowed  to  run  into  England 
Without  any  objection  on  the  ground  of  the 
infringement  of  the  English  patent ;  or,  if 
this  invention  had  been   the  subject  of   a 
patent  in  England,  but  not  in  Ireland,  the 
vessel  would  be  permitted  to  trade  between 
Dublin   and   Liverpool  without  any  such 
objection  ?     The  anawer  given  to  this  was, 
that  the  prior  use  of  a  patent  io  Scotland 
would  be  fatal  to  a  patent  obtained  in  Eng- 
land, but  that  such  would  not  be  the  case  if 
the  prior  use  were  in  a  foreign  country. 
This  was  not,  however,  an  answer  to  the 
observation.     In  one  case  the  result  would 


depfpd  on  the  previo^  knowledge  of  th^ 
invention — ^in  the  other  case,  on  the  efTect 
of  the  patent.    The  remarks  of  Lord  Eldon, 
in  the  case  of  the  Bibles—"  Richardson  «• 
the  University  of   Oxford,"  had  been  re- 
ferred to  on  the  cases  of  necessity  which 
arise  for  allowing  a  user  of  the  subject  of  n 
patent,  and  it  was  said  that  this  waa  soch  a 
user  as  the  Court  would  not  restrain.  Thert 
might,  no  doubt,  be  such  cases  of  necessity, 
and  perhaps  the  case  suggested  of  a  foreign 
ship  stranded  on  the  English  coast  might  be 
such  a  case.     It  must  be  remembered  that 
foreigners  were  at  liberty  to  apply  for  and 
obtain  patents  In   this  country  with   the 
same    privilegea  as   British  subjects.      If 
foreign  inventors  did  not  take  this  step, 
they,  to  that  extent  at  least,  withheld  the 
nse  of  their  invention  from  the  subjects  of 
this  country ;  and,  if  they  were  restrained 
from  using  their  own  inventions  in   this 
country,  such  inventions  being  the  subjects 
of  patents  granted  to  other  persons,  they 
had  nothing  taken  from  them  by  that  re- 
straint, for,  if  the  patent  were  valid,  the 
right  of  using  their  inventions  in  this  coun- 
try was  one  which  they  had  never  enjoyed. 
It  had  been  argued  that  any  interposition 
of  this  Court  might  be  met  by  similar  re- 
straints on  our  ships  abroad ;  but  thia  ques- 
tion resolved  itself  into  one  of  national 
poli'^y.     It  was  a  proper  subject  for  the 
consideration  of  the  Legislature ;  but  it  was 
the  duty  of  this  Court  to  administer  th^ 
law,  and  not  to  make  it    He  was  of  opinion 
that  the  facts  stated  did  not  afford  a  suffi- 
cient ground  for  refusing  the  injunction. 
In  the  second  case,  the  master  of  the  ship 
having  stated  that  he  was  not  now  the  master, 
and  there  being  no  suggestion  of  any  inten- 
tion to  reappoint  him,  the  injunction  would 
not  be  granted ;  and  in  the  other  cases  it 
must  be  qualified   by  restraining  the  de- 
fendants, unless  and  until  they  should  have 
obtained  the  license  of  the  plaintiffs  so  to 
do,  from  using  or  exercising,  or  permitting 
to  be  used  or  exercised  in  the  limits  of  tha( 
part  of  the  United  Kingdom  of  Great  Britain 
and  Ireland  called  England,  the  dominion 
of  Wales,  or  Berwick-on-Tweed,  the  inven- 
tion of  James  Lowe  in  the  bills  in  the  causes 
mentioned,  or  any  mode  or  process  for  the 
propulsion  of  steam  vessels  merely  colour- 
ably  differing  therefrom,  and  restraining  the 
defendants,  unless  and  until  so  licensed  as 
aforesaid,   from   propelling  the  vessels  in 
the  bill  mentioned,  by  sea,  or  permitting  the 
same  to   be  propelled,  within    the  limits 
aforesaid,  by  means    of  a  propeller  screw 
attached  thereto,  in  such  seas  or  ports,  or 
periijitting  the  same  to  be  propelled  within 
the  limits  aforesaid  with  or  by  means  of  any 
•crew  propeller  or  propellers  constituted  or 
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•pplM  aooordiog  to  the  form*  aad  modes 
respeetiTely  deiiuibed  and  meotiooed  in  the 
Mid  Jamea  Lowe'i  patent,  or  merely  colour- 
ably  difforing  therefrom.  The  plaintiflfs 
moat  giTe  an  nndertaking  to  bring  an  action. 
It  would  be  for  the  benefit  of  all  partiea 
that  the  queition  ahould  be  tried  at  law,  and 
the  points  which  bad  been  raised  in  the 
arg^nment  determined. 


INFAINOEMBMT  OF   A   PROVI8I0MAL 
BBOISTRATION. 

Mr.  Richard  Grimes,  iamp-maker.  No. 
83,  New  Bond'Street,  was  summoned  be- 
fore Mr.  Bingham,  for  having  sold  a  certain 
Improred  lamp  that  had  been  provisionally 
registered  under  the  Protection  of  the  Inven- 
tiona  Act  of  1851.  without  the  consent  of 
Messrs.  Clark  and  Roskell,  lamp-manufac- 
turers. Strand,  the  registered  proprietors  of 
the  said  lamp, 

Mr.  Clarkson  appeared  for  the  com- 
plainants, Mr.  HuRLBBTONB  for  the  defen- 
dant. 

The  case  was  to  this  effect  The  defen- 
dant was  formerly  in  Mesirs.  Clark  and  Co.'s 
employment,  and  recently  had  commenced 
business  on  hit  own  account  in  New  Bond- 
street.  Messrs.  Ctark  and  Co.,  had  re- 
gistered an  invention  for  the  purpose  of 
displaying  it  at  the  Great  Exhibition,  which 
invention  consisted  of  a  certain  application 
of  machinery  to  a  lamp,  whereby  the  lamps 
were  fitted  with  cottons  without  the  neces- 
sity, 88  at  present,  of  using  the  fingers.  The 
Invention  had  been  applied  and  sold  with 
Messrs.  Clark's  Carcel  lamps  only,  bat  was 
eapable,  under  certain  circumstances,  of 
being  applied  to  any  other  kind  of  lamps. 
This  intention,  it  was  contended,  had  been 
pirated  by  Mr.  Grimes,  who  had  effected 
a  registration  on  his  own  account  of  what 
it  W88  contended  was  the  invention  of  the 
complainnnts. 

Mr.  Hurlbstonb  said  the  complainants 
had  divested  themaelves  of  the  protection  of 
the  Registration  of  Designs  Act,  because 
they  had  sold  lamps  with  the  invention  at- 
tached to  them,  before  the  twelvemonth 
allowed  under  the  Act  in  question  had 
expired. 

Mr.  Clarkson  denied  this.  The  inven- 
tion had  been  sold  with  Careel  lamps ;  but 
this  was  legal  under  the  special  patent  The 
invention,  as  registered  for  other  lamps,  had 
not  been  applied  and  sold  with  any  other 
kind  of  lamp  except  the  Carcel  lamp. 

Mr.  Hurlbstonb  said  the  reaaon  of  this 
was  phin.  Messrs.  Clark  and  Co.  had  not 
been  able  to  overoome  the  diAcuUies  of  ap- 


plying the  inyention  to  other  than  Cared 
lamps,  therefore  it  wss  practically  uaeleaa  to 
them.  The  defendant  had,  by  eertaia  im- 
provements, overoome  all  difficulties,  thereby 
making  the  invention  his  own,  and  was 
therefore  entitled  to  register  it. 

After  a  good  deal  of  discnseion  between 
the  learned  counael,  the  question  left  for  the 
Court  to  decide  was,  whether  the  inventioQ 
of  Mr.  Grimes  waa  not.  In  fact,  the  inven- 
tion of  Messrs  Ctark  and  Co.,  and  whether 
Messrs.  Clark  and  Co.  had  not  divested 
themselves  of  legal  protection  by  selling 
the  invention  with  Carcel  lampa  ? 

Mr.  Bingham  gave  his  decision  on  the 
15th  inst.  The  Magistrate  said— The  9th 
sect,  of  the  14th  Vic.  c.  8,  appliea  to  inven- 
tions all  the  provisions  of  the  Designs  Act 
of  1850.  The  Designs  Act,  1850,  13th  and 
14th  Vie.  c.  104,  s.  4,  provides,  *'  that  If, 
during  the  eoniinManee  qf  a  prmMmuU 
regitiratiwa,  1k€  propriitor  of  amjf  dtaign 
prwitionaUy  refUiered,  thaii  teil  tmy  crfi- 
eU  or  thing  to  tohieh  anf  such  dmgn  ha» 
been  appUed^  such  provieiomal  rtgtMiraiUm 
ehall  be  deemed  nuU  and  ffoid."  Mr.  Clark 
haa  registered  an  improvement  for  bnip* — 
that  is,  an  improved  cotton-holder.  This 
eotton-holder,  during  the  continuanoe  of  a 
provisional  registration  he  haa  sold,  applied 
to  a  Carcel  lamp,  of  whidi  he  is  the  patentee 
—he  has  not  sold  it  sppUed  to  a  ring-headed 
lamp.  Mr.  Grimes  has  sold  the  invention 
during  the  same  period  attached  to  a  ring- 
headed  lamp ;  and  it  is  contended,  on  behalf 
of  Mr.  Clark,  that  the  14th  see.,  13th  and 
HihVic.  c.  104,  has  not  deprived  him  of  the 
privilege  attached  to  the  registration  of  hia 
improved  cotton- holder,  at  least  aa  far  aa  re- 
gards the  application  of  it  to  a  ring-headed 
lamp.  But  the  provision  seems  to  ne  to  be 
so  general  and  unqualified  as  to  leave  no 
room  for  any  such  distinction.  The  inven- 
tor loses  the  privilege  if  he  sells  any  article 
to  which  the  registered  invention  has  been 
applied.  Here  the  complainant  has  sold 
such  an  article,  namely,  his  Carcel  lamp, 
and  therefore  I  feel  bound  to  dismiss  the 
summons. 


aPROinOATlONR  or  BNOLIBB  PATBim  bv- 
ROLLBD  DURING  THE  WBBK|  Bin>m« 
DBOBMBBR  23,  1851. 

Frbdbrick  Cracb  Calvbrt,  of  Man* 

Chester,  chemist.  Fbr  a  new  oppHetMtm  9f 
eertttin  /iuide  far  mmmfmetufing  exirmcit 
applicable  to  the  proeeeeee  of  difHng,  prini^ 
ing  and  tanning,  and  in  the  apparatme  com- 
neeted  therewith.  Patent  dated  June  12, 
1851. 
The  first  part  of  this  Invention 
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in  the  employiiieiit  in  the  maniifMture  of 
extraets  to  be  utod  in  dyeing,  printing  and 
tannings  of  certain  flaids  not  hitherto  uaed, 
which  it  is  essential  should  possess  the  two 
following  properties;  first,  thej  should  be 
easily  transformable  into  vaponr  and  recon- 
densed  with  facility;  and,  second,  they 
■honld  be  enabled  by  their  chemical  com* 
position  to  dissoWe  with  facility  the  colour- 
ing or  tanning  matters,  or  principles  from 
the  substances  in  which  they  are  contained, 
and  should  also  be  similarly  capable  of  dis- 
lolTing  resins  and  the  resin  of  gum  resins. 

The  fluids  suitable  for  the  purpose  are 
those  whidi  are  rich  in  earbon  and  hydrogen, 
or  are  composed  entirely  of  carbon  and 
hydrogen,  such  as  the  impure  hydrate  of 
oxide  of  methyle,  or  as  it  is  commonly 
ealled,  wood-naphtha,  pyroligneous  spirit, 
acetone,  or  the  hydrate  of  oxide  of  mesithyle, 
turpentine,  camphine,  the  TolatUe  oils  ob- 
tained by  the  deatructiTe  diatillalion  of 
resins,  the  ToUtile  oil  of  shale  coal,  and 
other  bituminous  shale,  or  schist,  also  the 
volatile  carboretted  hydrogens  obtained  by 
the  distilUtion  of  coal-tar,  usoalJy  known 
as  coal,  or  mineral  naphtha ;  also  those  ob- 
tained by  the  distillation  of  TegeUble  tars, 
and  from  bog  or  peat,  or  from  tar  and  oil 
obtained  from  bog  or  peat,  and  lastly,  alco- 
hol and  ethers,  such  as  the  hydrate  of  oxide 
of  ethyle,  the  aoetate  of  oxide  of  ethyle,  or 
other  Tarieties  of  ethers. 

The  second  part  of  the  iuTention  has  re- 
lation  to  the  apparatus  employed  for  manu- 
facturing extracts  from  substances  contain- 
ing colouring  or  tanning  principles,  or  mat- 
ters, by  the  use  of  the  Tolatile  fluids  aboYO 
enumerated,  or  any  of  them.  The  appara- 
tus consists  of  two  oblong  boxes  for  holding 
the  substances  to  be  operated  on.  These 
boxes  are  lined  with  oopper  and  divided  into 
compartments  by  partitions  of  about  half 
their  depth ;  they  are  also  constructed  with 
perforated  false  bottoms,  beneath  which 
are  arranged  steam  pipes,  and  are  pro- 
vided with  doors  to  admit  of  the  materials 
being  introduced  and  removed.  Each  of 
the  boxes  is  in  communication  with  a  close 
boiling  pan  or  evaporator,  and  also  with  a 
receiver  (a  Teasel  of  the  same  length  as  the 
boxes  sod  placed  underneath  them),  from 
which  latter  a  pipe  leads  to  the  boiling  pan. 
From  the  boiting  pan  rises  a  Tertical  pipe 
enclosed  in  a  steam  jacket,  for  the  pur- 
pose of  preventing  the  condensation  in 
the  pipe  of  the  vapours  rising  from  the 
boiler,  which  pipe  leads  to  a  condenser, 
placed  above  the  operating- boxes  and  com- 
municating with  a  reservoir  also  shove  the 
boxes  for  the  aupply  of  liquid  to  them 
when  the  working  of  the  apparatus  is 
eommeaoed.    A  separate  eondenser  is  also 


prorided,  whleh  communicates  by  suitublA 
pipes  with  cones  placed  in  the  top  of  the 
operating«boxea  which  act  as  still  heads. 
The  method  of  operating  is  as  follows :  —The 
materials  from  which  the  colouring  or  tan- 
ning matters,  or  prindples,  are  to  be  ex- 
tracted, are  supplied  to  one  of  the  boxes 
(which  to  save  time  are  used  alternately), 
eithnr  in  a  dry  or  moist  state,  (being  moisten- 
ed, when  this  method  of  proceeding  is 
adopted,  with  water  or  with  solutions  of  the 
fixed  alkalies,  such  as  potash,  soda,  or  ammo- 
nia, or  with  solutions  of  alkaline  carbonatea 
orbioarbonatas,  phosphates,  borates  and  sul- 
phates of  soda  and  potash,  stannaces  of  soda 
and  potash  lime,u»irbonate  of  liose,  baryta, 
strontia,  and  their  carbonates,  magnesia  and 
its  carbonates,  or  oxide  of  lead.  The  alkaliea 
and  •obstances  presenting  an  alkaline  reac- 
tion may  also  be  added  in  a  dry  state.  It  will 
be  sometimes  found  necessary  to  treat  sub- 
stances from  which  extracts  are  to  be  made 
previous  to  putting  them  into  the  boxes  by 
washing  or  macerating  with  one  of  the  above 
alkalies,  or  alkaline  materials  dissolved  in 
water),  they  are  then  spread  evenly  over  the 
surface  of  the  box  and  the  volatile  fluid  is 
admitted  from  the  reservoir,  or  it  may  be 
introduced  in  the  state  of  vapour  direct  from 
the  boiling  pan,  and  condensed  by  contact 
with  the  materials  under  operation.  After 
maceration  for  a  few  hours,  the  fluid  is  let 
off  into  the  receiver,  and  thence  to  the 
boiler,  carrying  with  it  a  certain  portion  of 
the  colouring  or  tanning  matter ;  the  fluid 
is  then  volatilised,  leaving  behind  it  the  por- 
tion of  tanning  or  colouring  matter  which 
it  has  extracted,  and  rising  through  the  ver- 
tical pipe  is  condensed  in  the  eondenser  and 
returned  to  the  reservoir  for  use  over  a|ain, 
and  the  operation  is  repested  until  the  whole 
of  the  tanning  or  colouring  principle  is  aup. 
posed  to  be  extracted.  Shonld  any  portion 
of  the  volatile  fluid  remain  in  the  exhausted 
materials,  it  is  volatilised  by  steam  caused 
to  circulate  through  the  steam  pipes  in 
tike  boses,  and  pauing  away  through  the 
conical  still-head,  is  condensed  in  the  c*e* 
tached  condenser  before  mentioned,  from 
which  it  is  removed  and  supplied  to  the  re- 
servoir to  be  used  over  again.  Or  the  ope. 
ration  may  be  completed  by  introducing 
water  into  the  boxes  after  repeated  uae  of 
the  volatile  fluid,  for  the  purpose  of  com- 
bining with  any  of  the  said  fluid,  and  any 
remaining  portion  of  colouring  or  tanning 
matter  which  the  aubstances  under  operation 
may  contain.  The  liquid  resulting  from 
this  operation  it  conducted  to  the  boiler,  and 
mixed  with  the  extract  conuined  therein. 
The  extract  when  drained  off  from  the  boiler 
may  be  diluted  with  water,  or  employed  at 
onee  in  the  state  in  which  it  is  so  withdrawn. 
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When  snmaeb  it  the  material  operated  on, 
wood  naphtha  is  the  fluid  which  the  patentee 
prefers  to  employ  for  extracting  Its  tanning 
principles;  the  quantity  of  naphtha  used 
wli  be  determined  by  experience  and  the 
nature  of  the  extract  required,  so  alio  when 
other  materials  than  somach  are  operated  on, 
the  nature  of  the  material,  and  the  use  to 
whieh  the  extract  is  to  be  applied,  will  rea- 
dily enable  any  practical  chemist  to  deter- 
mine what  Tolatile  fluid,  and  what  quantity 
thereof,  will  be  under  the  droumstancet 
most  suitable. 

Another  method  of  operating  on  such 
substances  as  aboTS  mentioned,  consists  in 
employing,  instead  of  the  apparatus  de- 
scribed and  a  volatile  fluid,  an  allcali  or 
substance  presenting  an  alkaline  reaction. 
When  this  method  is  adopted  the  lubatanoes 
containing  the  tanning  principle  or  matter 
are  treated  by  maceration  or  percolation, 
either  with  or  without  the  aid  of  heat.  The 
operation  may  be  conducted  in  open  Tesaels, 
but  the  patentee  prefers  the  use  of  closed, 
or  partially  exhausted  vessels,  as  it  is  well 
known  that  tannin  and  gallic,  or  pyro-gallic 
•eids  undergo  rapid  oxidation  or  destruc- 
tion by  their  absorption  of  oxygen  from 
the  atmosphere,  when  under  the  influence 
of  alkalies.  It  will  also  be  found  advan- 
tageouB  to  add  to  these  extract*  a  sufficient 
quantity  of  some  organic  or  mineral  acid  to 
neutralize  the  quantity  of  alkali,  alkaline 
earth  or  carbonate  employed,  and  to  give  a 
slight  acid  reaction  to  the  solution  in  whioh 
SQch  alkaline  substances  have  been  used. 

In  conclusion,  Mr.  CalTert  obsenres,  that 
the  form  of  apparatus  employed  is  not  ma- 
terial,  proTided  it  complies  with  the  condi- 
tions that  the  Tolatile  agents  used  to  extract 
tiie  colouring  or  tanning  matters  or  prin- 
ciples are  made  to  pass  through  the  sub- 
stances containing  the  same,  and  in  passing 
to  extract  a  portion  of  the  said  colouring 
or  tanning  matters,  from  which  they  are 
liberated  by  the  application  of  heat,  the 
■gent  employed  being  TOlatilized  and  rising 
tiirough  a  tube  or  aperture  to  be  condensed, 
and  then  again  passing  through  the  sub- 
stances to  be  operated  on,  and  the  process 
being  repeated  as  often  as  necessary. 

Ciaims. — 1.  The  application  of  the  before 
named  volatile  fluids  for  the  manufacture  of 
extracts  from  substances  containing  colour- 
ing and  tanning  matters  or  principles,  whioh 
extracts  are  applicable  in  the  processes  of 
dyeing,  printing,  and  tanning. 

2.  The  appriraius  described  for  the  manu- 
facture  of  extracts  applicable  to    dyeing, 
pnnting  ,  ai>d  tanning,  by  which  apparatus 
the  volatile  fluids  enumerated,  or  any  others 
possessing  the  same  or  similar  qualities,  are 
Tolatilixed  (learing  the  colouring  or  tanning- 


matter  or  principle  in  the  evaporating  ves- 
sel), and  then  condensed  and  employed  in 
the  manner  described. 

3.  The  use  of  the  before- named  alkalies, 
or  substances  having  an  alkaline  reaction 
when  mixed  with  Fubstances  containing 
colouring  or  tanning  matters  or  principles, 
prerious  to  the  subjecting  them  to  the  action 
of  volatile  fluids. 

4.  The  manufacture  of  extracts  from  sub- 
stances containing  tanning  matters  or  prin- 
ciples by  the  agency  of  alkalies,  or  sub- 
stances presenting  an  alkaline  reaction. 

Jambs  Hinks,  of  Birmingham,  msnu- 
fscturer.  For  certain  improvements  in  the 
eonsiruciion  of  metallic  reele  for  winding 
eotlont  tilkt  and  other  threads,  and  in  ma- 
ehineryfor  making  the  same.  Patent  dated 
June*  14.  1851. 

Ctaims. — 1.  The  construction  of  metallic 
reels,  by  forming  projections  on  the  ends  of 
the  hollow  metallic  cylinder  constituting  the 
body  of  the  reel,  and  passing  the  said  pro- 
jections through  holes  in  the  discs  consti- 
tuting the  end  of  the  reel,  and  fixing  the 
said  discs  or  ends  by  turning  back  the  said 
projections. 

2.  The  coniitruction  of  metallic  reels  by 
forming  a  series  of  slits  in  those  edges  of  the 
plate  of  metal  whirh  when  the  snid  pUte  is 
rolled  into  a  cylinder  constitute  the  ends  of 
the  said  cylind.  r,  and  afterwards  expressing 
the  Slid  ends  into  a  conical  form,  and  com- 
pleting the  reel  by  attaching  caps  to  the  ex- 
pressed ends  ;  also,  supporting  the  interior 
of  the  said  or  other  reels  by  a  coil  of  sheet 
metal  placed  therein. 

3.  The  construction  of  metallic  reels  bj 
passing  the  ends  of  the  hollow  metal  cylin- 
der constituting  the  axis  of  the  reel  through 
holes  in  the  centre  of  the  discs  constituting 
the  ends  of  the  said  reel,  and  attaching  the 
said  discs  to  the  cylinder  by  turning  back 
the  ends  of  the  cylinder,  and  soldering  the 
turned-back  ends  of  the  cylinder  to  the  ex- 
ternal faces  of  the  discs. 

4.  The  construction  of  metallic  reels  by 
constructing  the  axis  of  the  reel  of  t«^o 
hollow  cylinders  placed  one  upon  the  other, 
the  outer  one  being  shorter  than  the  innor 
one,  and  affixing  the  discs  constituting  the 
ends  of  the  reel  by  turning  back  the  ends 
of  the  inner  cylinder  (on  which  the  diaca 
have  been  placed),  and  thus  holding  the 
discs  between  the  ends  of  the  large  outer 
hollow  cylinder  and  the  turned -back  ends 
of  the  smaller  internal  hollow  cylinder. 

5.  A  machine  for  capping  reels  by  attach- 
log  the  caps  to  the  reels  by  compre»sing  the 
same  between  a  fixed  and  moveable  die. 

John  Macbin,  of  Stocltport,  manufac- 
turer. For  certain  improvements  in  6ool9 
and  shoes.    Patent  dated  June  17, 1851. 


